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FOREWARD 

"be investigation described herein is being performed by the 
General Electric Company under the sponsorship of the National 
Aeronautics and Space Administration under contract NAS 3-2528. 

Its purpose is to accumulate information pertinent to heat 
transfer phenomena, two-phase pressure drop, and stability 
characteristics of boiling and condensing potassium and sodium. 
Studies are to be executed at conditions approximately those 
anticipated in space turboelectric systems exceeding 100 kw 
electric output. 

"?ne quarterly report of the Alkali Metals Boiling and Con- 
densing Investigations, extending from October 1, 1963 through 
December 31, 1963, is presented in two volumes. Volume I docu- 
ments the general plan of investigation, operation of the fac- 
ilities, results of the investigations, supporting instrumen- 
tation and materials effort, and, also, the tabulated heat 
transfer data obtained from the 100 kw and 50 kw facilities. 
Volume I1 documents the 300 kw heat transfer data, including 
discussion of the data as well as calculational procedures. 



300 KW HEAT TRANSFER DATA 

J. Pe terson  

The h e a t  t r a n s f e r  d a t a  obtained i n  the  300 kw f a c i l i t y  from 
August 30, 1963 through September 4 ,  1963 us ing  the  nominal 1.0- 
i n c h ,  Mo-.5Ti b o i l e r  tube with the  h e l i c a l  i n s e r t  a r e  r epor t ed .  
These d a t a  inc lude  98 bo i l ing  runs  and 10 l i q u i d - l i q u i d  runs .  
The d a t a  presented  encompass t h e  fo l lowing  range of v a r i a b l e s :  

Potassium subcool ing,  OF . . . . . . . . . . . . . .  254 - 501 
Potassium flow rate,  lb s / sec  . . . . . . . . . .  0.106 - 2.191 
Potassium e x i t  q u a l i t y ,  W . . . . . . . . . . . . . .  0 - 60 
Sodium flow rate ,  lbs / sec  . . . . . . . . . . .  1.321 - 12.027 
Sodium i n l e t  temperature ,  O F  . . . . . . . . . . .  1196 - 1850 
H e a t  t r a n s f e r r e d ,  Btu/sec. . . . . . . . . . .  31.060 - 77.712 

I n  add i t ion  t o  the  reduced d a t a ,  s e v e r a l  c a l c u l a t e d  q u a n t i t i e s  f o r  each 
run ,  such as t h e  ove r -a l l  heat t r a n s f e r  c o e f f i c i e n t ,  e x i t ,  qual i ty ,  
vapor v e l o c i t y ,  and i n l e t  subcooling, are presented .  The presenta-  
t a t i o n  of t he  d a t a  comprises f i v e  p a r t s :  

1) Descr ip t ion  of Instrumentat ion and T e s t  Condi t ions.  

2 )  Ca lcu la t iona l  Procedure. 

3) Discussion.  

4 )  Column Headings. 

5 )  Tabulated Data. 

Desc r ip t ion  of Instrumentat ion and T e s t  Condi t ions 

All t he  reduced d a t a  reported are b o i l i n g  runs  except  t h e  fol low- 
i n g  l i q u i d - l i q u i d  runs :  da ta  taken from 1855 t o  2354 hours  on 
8/30/63; from 0241 to  1509 hours on 8/31/63; from 1300 to  1835 hours  
on 9/1/63. The l o c a t i o n  of a l l  i n s t rumen ta t ion ,  except  t h a t  s p e c i f -  
i c a l l y  d iscussed  below,is  d e t a i l e d  i n  r e fe rence  1. 

B o i l e r .  The 300 kw d a t a w e r e  obta ined  wi th  the  Mo-.5 T i  b o i l e r  
t u b e ,  .938-inch I D  and 1.118-inch OD, used i n  prev ious  tests.  A 
h e l i c a l  i n s e r t  instrumented with seven thermocouples w a s  loca ted  
i n s i d e  t h e  b o i l e r  tube f o r  the  d a t a  presented .  The a c t i v e  length  
of t he  b o i l e r  tube i n  these  tests was 68.5 inches'. The i n s e r t  and 
i t s  ins t rumenta t ion  are shown i n  F igures  1 and 2 ,  r e fe rence  2 .  
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Along t h e  o u t e r  b o i l e r  s h e l l  w a l l ,  e i g h t  thermocouples were placed 
i n  each of seven r i n g s  a t  seven d i f f e r e n t  ax ia l  l o c a t i o n s .  The temper- 
a t u r e s  i n  Table 3 are numbered t o  correspond t o  the  exac t  l o c a t i o n s  
s p e c i f i e d  i n  Figure 1 and Table 1. As i n  prev ious  tes ts ,  both primary 
and secondary i n l e t  and o u t l e t  temperatures and secondary i n l e t  and 
o u t l e t  p ressures  were measured. 

Ver t i ca l  Condenser. Because the  v e r t i c a l  condenser was no t  used 
dur ing  the  runs repor ted  i n  Table 3, t he  condenser w a l l  and a i r  
annulus temperatures are n o t  r epor t ed .  The potassium i n l e t  and Out- 
l e t  temperatures ,  however, are repor ted .  

Horizontal  Condenser. During these  runs ,  none of t he  h o r i z o n t a l  
condenser inner  w a l l  thermocouples were ope ra t ive .  The a i r  annulus 
temperatures presented i n  Table 3 are l abe led  according t o  t h e i r  
a x i a l  and r a d i a l  p o s i t i o n s  as i l l u s t r a t e d  i n  t h e  fo l lowing  example. 
The des igna t ion  9HA21 means t h a t  t h e  ho r i zon ta l  condenser a i r  annulus 
thermocouple i s  loca ted  r a d i a l l y  a t  9 o ' c l o c k  and loca ted  a x i a l l y  21 
inches  from reference  plane HC. The 12 o ' c l o c k  r a d i a l  p o s i t i o n  i s  
up,  looking i n t o  the  potassium flow. The i n l e t  a i r  nozz les  are 
loca ted  3 inches from reference  plane HC and t h e  o u t l e t  a i r  nozz les  
are located 121 inches from reference  plane HC. (Reference p lane  
HC i s  shown i n  Figure 21,  re ference  1.) The potassium i n l e t  and 
o u t l e t  temperatures were measured i n  the  usua l  manner. 

Calcu la t iona l  Procedures 

The column headings def ined  i n  Table 1 both desc r ibe  the  q u a n t i t i e s  
i n  the  tabula ted  d a t a  and i d e n t i f y  t h e  nomenclature f o r  t he  calcu-  
l a t i o n a l  procedures. 

Physical  P r o p e r t i e s .  The sodium phys ica l  p r o p e r t i e s  used are 
taken from reference  2;  t he  potassium phys ica l  p rope r t i e s , f rom ref- 
erence  3. 

Liquid Metal Flow Rates. Primary and secondary l i q u i d  metal flow 
rates were measured wi th  e lec t romagnet ic  flowmeters.  The flowmeter 
cons t an t s  were determined from t h e  measured magnet s t r e n g t h  us ing  
t h e  procedure descr ibed  i n  r e fe rence  5. 

B o i l e r  Instrument Ca l ib ra t ions .  I n  these  r u n s ,  s u f f i c i e n t  l i q u i d  
d a t a  were taken t o  permit  eva lua t ion  of t he  sodium h e a t  l o s s e s  i n  the  
b o i l e r  and t h e  e r r o r s  i n  t h e  sodium and b o i l e r  w a l l  thermocouples. 
The r e q u i s i t e  d a t a  c o n s i s t  of runs  wi th  no potassium i n  the  secondary 
loop ,  so tha t  t h e  temperature change i n  the  sodium ac ross  the  b o i l e r  
i s  caused by hea t  l o s s e s  and thermocouple e r r o r  on ly .  Heat l o s s e s  
are only  a func t ion  of temperature .  Thus, two runs  a t  d i f f e r e n t  
sodium flow r a t e s  f o r  t h e  same average sodium temperature w i l l  al low 
both t h e  he'at l o s s e s  and thermocouple e r r o r s  t o  be determined,  if the  
thermocouple e r r o r s  are n o t  assumed a func t ion  of sodium f low ra te .  
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Using t h i s  method, a l l  sodium thermocouples are c a l i b r a t e d  r e l a t i v e  
t o  a s tandard thermocouple, which, i n  these  runs ,  i s  t h e  sodium i n l e t  
thermocouple labe led  PIT-I. For each of t he  t w o  sodium flow rates, 
PFU) 1 and PFU) 2 ,  a t  a given average sodium temperature ,  t he  h e a t  
losses (QL) can be expressed i n  terms of t h e  sodium h e a t  capac i ty  (C) ,  
t h e  r e fe rence  i n l e t  temperature (PIT-I), and t h e  sodium o u t l e t  thermo- 
couple  Tmj t o  be c a l i b r a t e d  a s  fol lows:  

PFJBz) C (PIT-I2 - T2mj - E J )  

The error ( E j )  i n  thermocouple reading  T . i s  def ined  i n  terms of 
t h e  c a l i b r a t e d  thermocouple reading  T j  as fol lows:  mJ 

(2 1 
Tj = Ta + 

where T l m j  r e f e r s  t o  the  measured reading  of t he  j th  thermocouple 
with flow rate 1 

Ta. r e f e r s  t o  the  measured reading  of t h e  j th thermocouple 
w i t i  f low rate 2 

E j  i s  the  e r r o r  of the j t h  thermocouple, 

The error of t h e  p a r t i c u l a r  thermocouple can be determined from the 
above equat ion .  The c a l i b r a t e d  temperature of t he  p a r t i c u l a r  thermo- 
couple  i s  then 

T - T  + E  j - m j  j 

The above equat ions  were appl ied  to  the  sodium o u t l e t  thermo- 
couple  (POT-I) t o  o b t a i n  i t s  error. The sodium b o i l e r  heat losses 
(QL) f o r  t he  two temperatures ,  900°F and 1200°F, a t  which t h e  nec- 
e s s a r y  d a t a  were taken w a s  determined. By assuming the  h e a t  loss 
is  a l i n e a r  func t ion  of sodium temperature ,  t he  r e s u l t i n g  va lues  
of  QL w e r e  ex t r apo la t ed  t o  o ther  temperatures .  The h e a t  loss 
equa t ion ,  as a func t ion  of the average sodium temperature is  pre-  
s en ted  below. The average sodium temperature  is  expressed i n  
m i l l i v o l t s  ou tput  f r o m  a P t  vs. P t  + 10% R h  thermocouple. 

QL = 0.507 + 0.294 (TNa - 4,9001, Btu/sec (4 1 

TNa = (PIT-I + POT-I)/2 (5 1 
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The co r rec t ions  computed f o r  t he  sodium i n l e t  and o u t l e t  w e l l  
thermocouples were d iv ided  by the  r e spec t ive  sodium temperatures  
t o  ob ta in  f r a c t i o n a l  c o r r e c t i o n s ,  which w e r e  found more independent 
of temperature than the  absolu te  c o r r e c t i o n s .  I n  applying the  
co r rec t ions  t o  b o i l i n g  runs ,  the  f r a c t i o n a l  e r r o r s  were expressed 
as  a l i n e a r  func t ion  of average sodium temperature .  The b o i l e r  
s h e l l  thermocouple c o r r e c t i o n s  were treated s i m i l a r l y ,  except  t h e  
temperature g r a d i e n t s  of the  f r a c t i o n a l  c o r r e c t i o n s  f o r  i nd iv idua l  
thermocouples were assumed equal  t o  the  average temperature g rad ien t  
f o r  a l l  b o i l e r  s h e l l  thermocouples. No c o r r e c t i o n s  w e r e  appl ied  t o  
t he  potassium thermocouples i n  these runs .  

The b o i l e r  i n l e t  and o u t l e t  p ressure  gages were c a l i b r a t e d  by 
p res su r i z ing  the  empty loop with i n e r t  gas a t  var ious  known p res su res .  

Bo i l e r  Calcu la t ions .  The subcooling of t h e  potassium e n t e r i n g  
t h e  b o i l e r  (DTSC) i s  t h e  d i f f e r e n c e  between the s a t u r a t i o n  temper- 
a t u r e  a t  the measured b o i l e r  i n l e t  p re s su re  and the  measured i n l e t  
temperature,  i . e . ,  

DTSC = TSATKI - POT-I 

The ne t  hea t  t r a n s f e r r e d  (QPRI) i n  the  b o i l e r  i s  given by t h e  
product  of the sodium m a s s  flow rate  and change i n  en tha lpy  less  
the  heat l o s s e s .  

The hea t  requi red  t o  raise t h e  potassium temperature from SIT-I 
t o  SOT-I (QKL-B) i s  given below 

QKL-B = SFLO (AHK), Btu/s@c (7) 

whereAHK i s  the  enthalpy change of potassium l i q u i d  from SIT-I t o  
SOT-I . 

The heat  a v a i l a b l e  (QI3) for vapor product ion a t  t he  b o i l e r  o u t l e t  
p re s su re  i s  

QI3 = QPRI - QKL, Btu/sec (8) 

The mass flow ra te  of the potassium vapor leav ing  t h e  b o i l e r  (MF'V-B) 
i s  given by t h e  fol lowing equat ion:  

where Hfg i s  the  l a t e n t  h e a t  of v a p o r i z a t i o n .  
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VHEAD = /f v2/2gc 

A potassium vapor pressure  (BOP-17) w a s  a l s o  computed 
temperature ind ica t ed  by the  h e l i c a l  i n s e r t  thermocouple 

from the  
c l o s e s t  

t o  t he  potassium o u t l e t .  These vapor p re s su res  are u s e f u l  i n  
determining how e f f e c t i v e l y  two-phase p re s su res  can be determined 
by temperature measurement. 

Three b o i l e r  pressure  drops are repor ted :  one computed from the  
i n l e t  and o u t l e t  gages (DPB-G); one computed from the  i n l e t  gage and 
t h e  vapor pressure  obtained from the  downstream thermocouple (DPB-ST); 
one obtained from the  i n l e t  gage and t h e  vapor p re s su re  ind ica t ed  by 
i n s e r t  thermocouple DPB-17. 

The log mean average of t he  i n l e t  and o u t l e t  primary t o  secondary 
temperature d igferences  (LNDT-0) w a s  ca l cu la t ed  as fol lows:  

(15) 

Another logar i thmic  average (LNDT-S) w a s  made of t he  temperature 
d i f f e rence  a t  t h e  potassium o u t l e t  and t h e  d i f f e r e n c e  between the  
primary out le t ,  temperature and t h e  s a t u r a t i o n  temperature of t he  
e n t e r i n g  potassium as fol lows:  

WT-S = (DTO-SO) - (DTS-SI) 
I n  (DTO-SO) 

DTS-SI 

The over -a l l  thermal r e s i s t a n c e  of t he  b o i l e r  (RO) w a s  c a l c u l a t e d  
t o  a f f o r d  a genera l  guide f o r  eva lua t ing  f u t u r e  tests: 

(17) 

The thermal r e s i s t a n c e ,  from t h e  sodium bulk temperature t o  b o i l e r  
w a l l  temperature,  p e r  f o o t  of b o i l e r  tube l eng th  (RNA) w a s  ca l cu la t ed  
from t h e  following equa t ion ,  o r i g i n a l l y  presented  and d iscussed  i n  
r e fe rence  6 .  
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The over -a l l  b o i l e r  h e a t  t r a n s f e r  c o e f f i c i e n t  
as fol lows:  

(UO) was c a l c u l a t e d  

(19) 

where t h e  i n s i d e  a r e a  of t he  b o i l e r  tube (A) i s  1.402 f t 2 .  

Vertical Condenser Calcu la t ions .  The potassium p res su re  a t  the  
e x i t  of t he  v e r t i c a l  condenser (VCOP) w a s  taken as t h e  vapor p re s su re  
of potassium a t  the  average v e r t i c a l  condenser o u t l e t  temperature 
(VCSOTA). The two-phase potassium p res su re  drop across  the  v e r t i c a l  
condenser (DPVC) w a s  determined from the  d i f f e r e n c e  i n  potassium 
vapor p re s su re  ac ross  the  condenser,  which w a s  determined from the  
i n l e t  and o u t l e t  temperatures ,  VCSIT and VCSOT, r e s p e c t i v e l y .  

Hor izonta l  Condenser Calcu la t ions .  The a i r  mass flow rate ,  (MFA) 
was determined using an o r i f i c e  i n  the  a i r  l i n e  lead ing  t o  the  con- 
denser .  The h e a t  t r a n s f e r r e d  to  the  a i r  (QA) i n  the  h o r i z o n t a l  
condenser w a s  c a l c u l a t e d  a s  t h e  product  of t he  a i r  mass flow rate 
and the  change i n  en tha lpy  of t he  a i r .  The bulk a i r  o u t l e t  temper- 
a t u r e s  w e r e  no t  used t o  c a l c u l a t e  t h e  o u t l e t  a i r  en tha lpy ,  because 
t h e  thermocouples measuring these temperatures  see the ho t  condenser 
tube  and a r e  s u b j e c t  to  a r a d i a t i o n  error. Rather ,  t he  measurement 
of t he  a i r  annulus thermocouple c l o s e s t  t o  t he  o u t l e t  duc t  (3HA117), 
which i s  sh ie lded  from the  h o t t e r  condenser tube ,  w a s  used. 

The s e n s i b l e  h e a t  (QKL-HC) r e j e c t e d  by the  l i q u i d  potassium i n  
the  h o r i z o n t a l  condenser i s  the product  of t he  potassium mass flow 
r a t e  and the  change i n  enthalpy of potassium l i q u i d  ac ross  the  
h o r i z o n t a l  condenser. 

The h e a t  r e l eased  i n  the  ho r i zon ta l  condenser by condensation 
( k o n d )  is  the  d i f f e r e n c e  between the  t o t a l  h e a t  t r a n s f e r r e d  and 
the  l i q u i d  potassium s e n s i b l e  hea t .  

The m a s s  f low rate of t h e  vapor e n t e r i n g  the  h o r i z o n t a l  con- 
denser  (MFV-HC) i s  ca l cu la t ed  as fo l lows:  

where Hfg  i s  l a t e n t  h e a t  of vapor iza t ion .  

The volumetr ic  vapor flowVFV-HCis obta ined  by d i v i d i n g  the  
mass flow r a t e  by the  vapor dens i ty .  
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The q u a l i t y  a t  t he  en t rance  t o  t h e  h o r i z o n t a l  condenser (QUAL HC) 
i s  the  vapor mass flow rate  divided by t h e  t o t a l  potassium mass f low 
r a t e .  

The s u p e r f i c i a l  vapor v e l o c i t i e s  i n  both the  v e r t i c a l  and horizon- 
t a l  condensers (WEL VC and VVEL HC) were c a l c u l a t e d  by d i v i d i n g  t h e  
volumetric vapor flow rate a t  t he  entrance t o  t h e  h o r i z o n t a l  con- 
denser  by the  v e r t i c a l  and ho r i zon ta l  condenser c ros s - sec t iona l  areas, 
0.0104 and 0.0412 f t 2 , r e s p e c t i v e l y .  

The over -a l l  logar i thmic  mean temperature d i f f e r e n c e  i n  the  horizon- 
t a l  condenser (LMDTHC) w a s  c a l c u l a t e d  from the  potassium t o  a i r  i n l e t  
and e x i t  temperature d i f f e r e n c e s  as fol lows:  

LMDTHC = Atout -Atin 

In A t o u t  
A T  

The over -a l l  h e a t  t r a n s f e r  c o e f f i c i e n t  i n  t h e  h o r i z o n t a l  con- 
denser  (UOHC) w a s  computed 

where t h e  hea t  t r a n s f e r  area (A,) i s  7.174 f t 2 .  

Discussion 

(22 1 

During the  runs  presented  i n  Table 3, c e r t a i n  thermocouples w e r e  
malfunctioning. The temperatures ,  which w e r e  measured by these  
thermocouples, have been de le t ed  f r o m  t h e  t a b l e .  They inc lude  BW-5, 

3 HA105 ,  BIP-T, and SPOP-T. The b o i l e r  i n l e t  p re s su re  gage w a s  
over-ranged dur ing  the  l i qu id - l iqu id  runs .  B o i l e r  i n l e t  p re s su re  
and q u a n t i t i e s  der ived  therefrom have been removed from t h e  d a t a  
t a b u l a t i o n  f o r  t hese  runs .  

BW-8, BW-14, BW-21, BW-23, BW-31, 3 HA45, 3 HA69, 12  HA93, 6 HA93, 

The d i g i t a l  readout  dev ice ,  which i s  used t o  record  d a t a ,  m a l -  
funct ioned dur ing  those runs  l abe led  1230, 1300, 1500, 1600, 1630 
and 1830 hours Navy t i m e  on 9/3/63; 1030 and 1855 hours  on 9/4/63; 
and 1835 hours on 9/1/63. The d a t a  from these  runs  are i n c o r r e c t  
and should not  be used. 

Several  computed q u a n t i t i e s ,  such as the  vapor q u a l i t y  and vapor 
f low rate, are no t  app l i cab le  t o  the  l i qu id - l iqu id  runs  repor ted  and 
have been e l imina ted  from the  d a t a  t a b u l a t i o n .  
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79 7/8" 

A 

90 3/4" 

4 

15 1/2" 

i 

1 

4 

36" c 
It 

57 7/8" 

68 7/8" 

l i  
f 91 1/4" 

5 1/4" 
P o t  a s  sium 

Outlet I 
1 of- Sodium I n l e t  

T/C N o s .  : 
49-56 

T/C N o s .  : 
41-48 

T/C N o s .  : 
33-40 

T/C N o s .  : 
25-32 

T/C N o s .  : 
17-24 

T/C N o s . :  
9-16 

T/C N o s . :  
1-8 

Figure 1 .  300 KW Boiler Wall Thermocouple Location 
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TABLE 1; 300 KW BOILER THERMOCOUPLE LOCATIONS 
(August 11, 1963) 

Radi a1 Radi a1 
T/C Length , Location, T/C Length , Locat ion,  

No. in che sa Degreesb No. inche sa Degreesb 

1 90 3/4 

9 
10 
11 
12 
13 
14 
15  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

79 7 / 8  

68 I /8 

57 I 7/8 

0 
45 
90 

135 
180 
22 5 
270 
315 
0 
45 
90 

135 
180 
225 
270 
315 
0 
45 
90 

135 
180 
225 
27 0 
315 

0 
45 
90 

135 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

57 7/8 180 
225 
270 
31 5 
0 
45 
90 

135 
180 
225 
270 
315 
0 
45 
90 

135 
180 
225 
27 0 
315 
0 
45 
90 

135 
180 
225 
27 0 
315 

i 

471 

a Length from Reference Plane B, Figure 15 , 
reference 6 .  
Radial loca t ion ;  0' is north;  90, east ;  180°, sout'l; 270°, west. 
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TABLE 2: LIST OF SMiIBOLS 
Column Symbol Iden ti f i c a t i o n  

385 
386 
390 

402 
410 
412 

414 

420 
421 
422-426 
427,429,431 
434 

435 

500,511,516 
505,521,526 
532-787 
795 
796 

800 

801 
803 

805 

8 07 

808 

816 

817 

820 

825 

D a t e  
Time 
CB-1 

PFLX) 
SFU) 
BIP-T 

BOP- T 

BIP 
BOP 
SOT 
SIT 
TSATKI 

DT SC 

PIT 
POT 
BW 1-BW 56 
QL 
QPRI 

&B 
MFV-B 

UV-B 

WEL-B 

Q U D  

DTSTAT 

TSATK 

PSATO 

9.0363 - 9/3/63 
1400 - Navy t i m e  
Ambient temperature ,  OF (as measured 
a t  CATS block 1) 
Primary flow rate,  lb / sec  
Secondary flow rate, lb/sec 
B o i l e r  i n l e t  p re s su re  gage tempera- 
t u r e ,  OF (not o p e r a t i o n a l  i n  p r e s e n t  
tests) 
B Q i l e r  o u t l e t  p re s su re  gage tempera- 
t u r e ,  OF 
B o i l e r  i n l e t  p r e s s u r e ,  psia 
B o i l e r  o u t l e t  p r e s s u r e ,  p s i a  
Secondary o u t l e t  temperature ,  OF 
Secondary i n l e t  temperature ,  OF 
S a t u r a t i o n  temperature of potassium 
a t  b o i l e r  i n l e t  p r e s s u r e ,  O F  

Subcooling of potassium a t  en t r ance  
t o  b o i l e r ,  O F  

Primary i n l e t  temperature ,  OF 
Primary o u t l e t  temperature ,  OF 
B o i l e r  w a l l  temperature ,  OF 
B o i l e r  h e a t  losses, Btu/sec 
N e t  h e a t  t r a n s f e r r e d  from primary 
stream i n  b o i l e r ,  Btu/sec 
H e a t  requi red  to  r a i s e  f l u i d  tempera- 
t u r e  from SIT to  SOT, Btu/sec 

Mass flow rate of vapor leav ing  b o i l e r ,  
l b s / sec  
V o l u m e t r i c  flow rate  of vapor l eav ing  
boiler, f t 3 / s e c  
S u p e r f i c i a l  vapor v e l o c i t y  a t  b o i l e r  
e x i t ,  f t / s e c  
Qual i ty  of vapor l eav ing  t h e  b o i l e r ,  
d imensionless  
Di f fe rence  between t o t a l  and s ta t ic  
temperatures  f o r  an i d e a l  gas  having 
VVEL-8 v e l o c i t y  a t  b o i l e r  e x i t  
Potassium s ta t ic  b o i l e r  o u t l e t  tempera- 
t u r e ,  OF 
Vapor p re s su re  of potassium a t  TSATK, 
p s i a  
V e l o c i t y  h e a t s  of potassium super- 
f i c i a l  vapor v e l o c i t y  a t  b o i l e r  e x i t ,  p s i  

QPRI-QKLB 
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TABLE 2: LIST OF SYMBOLS 

Column Symbol I d e n t i f i c a t i o n  

826 

827 

828 

829 

830 

837 

841 

842 

847 

849 

852-866 
8 68 

870 

872 
874 
876 

878-882 

886 
888 

891 

893-895 

DPB-G 

DPB-ST 

DTO-SO 

DTO-SI 

DTS-SI 

LNDT-0 

LNDT-S 

RO 

RNA 

uo 

TBI-1-TBI -7 
SPOP-T 

SPIP-T 

SPOP 
SPIP 
VCS I T 

VCSOT 

VCSOTA 
VCOP 

DPVC 

HCSOT 

Pres su re  drop ac ross  b o i l e r  tube 
computed from i n l e t  and o u t l e t  gages ,  
p s i  
P res su re  drop a c r o s s  b o i l e r  tube 
computed from i n l e t  p re s su re  gage 
and PSATO, p s i  
Temperature d i f f e r e n c e  between 
primary f l u i d  and secondary f l u i d  
a t  secondary o u t l e t ,  OF 
Temperature d i f f e r e n c e  between 
primary f l u i d  and secondary f l u i d  
a t  secondary i n l e t ,  O F  

Difference  between primary f l u i d  
o u t l e t  temperature  and s a t u r a t i o n  
i n l e t  temperature  of secondary f l u i d ,  
OF 
Logarithmic average of DTO-SO and 
DTO-SI 
Logarithmic average of D"0-SO and 

Over-all  b o i l e r  thermal r e s i s t a n c e ,  
OF-sec/Btu 
Sodium thermal r e s i s t a n c e  p e r  f o o t  
of b o i l e r  l e n g t h ,  ft-OF-sec/Btu 
Over-al l  h e a t  t r a n s f e r  c o e f f i c i e n t  
of b o i l e r  t ube ,  Btu/f t2-OF-hr. 
B o i l e r  i n s e r t  temperatures  
Secondary pump o u t l e t  p re s su re  gage 
temperature ,  OF (not  o p e r a t i o n a l  i n  
p r e s e n t  tests) 
Secondary pump i n l e t  p re s su re  gage 
temperature ,  OF 
Secondary pump o u t l e t  p r e s s u r e ,  p s i g  
Secondary pump i n l e t  p r e s s u r e ,  p s i g  
V e r t i c a l  condenser potassium i n l e t  
temperature ,  OF 
V e r t i c a l  condenser potassium o u t l e t  
t empera ture ,  OF 
Average of VCSOT, OF 
Vertical condenser o u t l e t  p r e s s u r e ,  
p s i a  
P res su re  drop a c r o s s  v e r t i c a l  con- 
dense r ,  p s i  
Hor izonta l  condenser potassium o u t l e t  
temperature  , OF 

DTS-SI 
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TABLE 2: LIST OF SYMBOLS 

Column Svmbo 1 I d e n t i f i c a t i o n  

897-899 

901-945 

95 1 

953 

961 

965 

971 

972 

975 

976 

977 

980 

981 

989 

992 

994 

HCIA3 

HA 

HCOSTU 

HCOSTD 

MFA 

QA 

QKL-HC 

Qcm??l 

MFV-HI= 

B u m  

VFV-HC 

WELVC 

WELtIC 

LMDTHC 

UO HC 

BOP-17 

995 DPB-17 

Horizontal  condenser i n l e t  a i r  tempera- 
t u r e ,  OF 
Horizontal  condenser a i r  annulus 
temperature ,  OF 
Horizontal  condenser o u t e r  s k i n  
temperature upstream, OF 
Horizontal  condenser o u t e r  s k i n  
temperature downstream, OF 
A i r  mass f l o w  rate i n  h o r i z o n t a l  
condenser,  l b s / sec  
H e a t  removed i n  h o r i z o n t a l  con- 
denser ,  Btu/sec 
Sens ib l e  h e a t  removed from potassium 
l i q u i d  i n  h o r i z o n t a l  condenser ,  Btu/sec 
_ _  Heat - r e l eased  by potassium vapor con- 
densing i n  h o r i z o n t a l  condenser,  
Btu/sec 
Mass flow rate of potassium vapor 
e n t e r i n g  h o r i z o n t a l  condenser,  lb / sec  
Vapor q u a l i t y  a t  en t r ance  t o  ho r i -  
z o n t a l  condenser,  dimensionless  
Flow rate of t he  vapor e n t e r i n g  the  
volumetr ic  h o r i z o n t a l  condenser ,  
f t3 / sec  
S u p e r f i c i a l  vapor v e l o c i t y  i n  v e r t i -  
c a l  condenser ,  f t/sec 
S u p e r f i c i a l  vapor v e l o c i t y  i n  ho r i -  
zon ta l  condenser,  f t / s e c  
Logarithmic average of a i r  t o  potas-  
s i u m  temperature  d i f f e r e n c e  i n  ho r i -  
z o n t a l  condenser,  OF 
Over-all  heat t r a n s f e r  c o e f f i c i e n t  
i n  h o r i z o n t a l  condenser,  Btu/f t2-hr-OF 
Vapor p r e s s u r e  of potassium a t  tempera- 
t u r e  of i n s e r t  thermocouple number 7 
( c l o s e s t  t o  b o i l e r  o u t l e r ) ,  p s i a  
P res su re  drop across b o i l e r ,  computed 
from i n l e t  p r e s s u r e  gage and BOP-17, 
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1.10.12-1)l 
1 . o c 1 7 - 0 1  
1 . 1 0 7 1 - 0 1  

1 . 5 7 1 4 - 0 1 
1 .6316-01  
1.5880-01 
I .7.310-01 
1 .72!jU-(Jl 
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4.608 7+0 1 
4.494 S+Ol 
40 4 i G 8 + O l  
2,2867+01 
2 -0 23 5901 

:4,5?28+i)l 
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300 KW R E S U L T S ,  WC TUBE #IPH H E L I C A L  i N S E H T  
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L 
i 
3 
"ft 

i, 
J 

!. 
! 
8 
9 

LO 

11 
12 
13 
1 4  
15 

16 
17 
18 
19 
20 

2 1  
22  
;! ? 
2 4  
25 

26 
27 
28 

1.52k7+03 
1 , R O Y 7 + 0 3  
1.7951+03 
1.780?+03 
I ?634+ 03 

1. I ' z H H t U 3  
1.753i)+03 
1.7454+03 
1 .7414+03 
1*7305+@3 

1.6543+03 
1*6522+03 
1 64 5G+03 

1,5296+03 1,5291+05 
i*8282+03 1-8275+03 

I ?977+03 L . 7?74+03 
1 814 1+03 1 8 l29+03 

1.7813+03 1078@5+U~i 

1. i 109+03  i.7762+05 
1*7708*03 1.7705+03 
1 7617+03 i 7623+03 
1*7593+03 1*7592+03 
i.7475+03 l o  7 4 8 4 4 C 3  

1 .fS99+03, 1 . 5 6 8  7+03 
1*6682+03 1*6675+C3 
1 66O4+O j 1- 6503+03 

521  526 
PCJT POT 

2 , 7 4 1 7 i Q 3  1.7439+0.3 
117336+03 i-736!3+03 
!.7256+03 1 .7284+03  
Lw7196+03 1*7235+!33 
1.7166+03 1-7186+03 

1.5192+03 1*5218+03 
1o3069+03 1o8098+03 
1*7922+03 1-7951+03 
1,77691.03 1*7803+03 
i 76  14 + O  3 1 . 7638 +03 

iOi559+u3 i*7586+53 

1.7423+03 1,7453+03 

1.7272+03 1 .7297+03  

t.7505+03 1-7530+03 

1.7396+03 1.7421+03 

1o7198+03 1.7228+03 
1.7063+03 1*7089+03 
1.6964+03 1 *6991+O3 

l1G627+O3 1-6657+03 
1-0765t03 1-6793+03 

1o6520+03 1.6539+03 
1*6499+03 1.6515+03 
L.S422+03 1.6450+03 

-17- 

5 32 
BW-1 

1 74 81+@3 
7 4 0 1  to3 

1 7 5 19 +ct .3 
1 7259+03  
1*7220+03 

1 7 1 I h+O -3 
1.70G3tC13 
1 7008+03 
1 56?7+c)3 
1 5 4 2 3 ti: 3 

1 e 5 2 5 3 ~ 3  

1.8006+03 

1.7686+03 

1 * 0 1 4 5 + O 3  

1 7846+03 

i*i641+03 
1 7584+O 3 
1-7509+03 
1 - 7469+03 
1*7353+03 

L.7282t03 
1 7 132 +O 3 
1.7036+03 
1.6643+03 
1.6694+03 

1.659j tO3 
1.6580+03 
1 6505+O3 
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11 1 * 5 2 5 5 + 0 3  1*5241+03 
' 12 1 e 9 1 6 G + 0 3  ?.8160+03 

13 1*8016+03 toROL0+03 
1 4  L.?564+03 1*7852+03 
15 1*7706+03 1*76E8+03 

16 1 7653+U3 10 7643483 
17 1.7593+03 1-7583+03 
i a  i.7520+03 i.7508+03 
19 1*7450+03 1.?472+03 
20 1*7369+03 1*7348+03 

2 1  1*7283+(23 1*7269+03 
2 2  1 * 7 1 4 5 + 0 3  1, ?127+03 
23 1*?049+03 1*7035+03 
74 1*6651+03 1*6839+03 
25 1*6704+03 1-6697+03 

76 1.66O3+03 1 0 6587+O3 
27 1.6589+03 1*6569+03 
2E! i.C513+03 1*6504+03 

TUBE E l T H  HELICAL INSERT 
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, J'd 1 I, ' 607 61 rl b l  
e x - 1  J e is. - 1 I '  PW-19 BW-20 

l 1.7492+i)s 1..?503+0.~ 1.7463+03 1.7532403 
2 1 . 7 4 1 2 ~ ~  ~ 7 4 3 3 + 0 3  1.7388+03 1.7451+03 ; 
3 1,7335+93 ko7345+0j 1,7309+03 1.7378+03 11 
4 1o7275+03 1 - 7 2 8 7 + 0 3  1*7249+03 1-7311+03 
5 10?234+05 1-7247+03 1*7207+03 1*7273+03 

5 '  6 1,7129+03 1*7140+03 1.7099+03 1-7167+03 ' 

7 1.7077+03 l o ? O U 2 + 0 3  1.7042+03 1.7110+03 
8 Lo7OZ4+03 le7032+03 1.6995+03 1.7065+03 
9 1o56629+03 1.5636+03 1.!5605+03 1.5657+03 

10 1.5421+03 1,5434+03 1.5401t03 105457+03 

16 l07669+03 
17 Io7614+03 
18 1.7542+03 
19 le74'38*O3 
20 1o7374+03 

2 1  107303+03 
22 1.7162+03 
23 1 70GCIcC93 
2 4  106865403 
2 5  1.6716+03 

26 le5t)17tO3 
27 106403+03 
28 1,6523t03 

1s5266+03 
1-8191+03 
1.8050+03 
1*?890+03 
1 7727+03 

1.7676+03 

1 7545+03 
1.7505+03 

1 e 7619+0 3 

l e  7381+03 

L o  7309+03 
1 o 7167+03 
1 e 7 0 6 5 + 0 3  
1 .ss70+03 
L o  67?6+03 

l o  b6L 1 +03 
1.6610+03 
L06533+03 

1 5240+03 
1.8152+03 
f .8009+03 
Lo7848+03 
1*7688+03 

l 764 P O 3  
1-7578+03 
I *7502+03 
1 7467+03 
1 7343+03 

1.7269+03 
1 - 7 1 3.1 + 0 3 
1 7030+03 
f*6838+03 
1 -6692+03 

1.6584+03 
1-6568+03 
l o h 5 O I + O 3  

1. 5292+03 
1o8225+03 
1.8078+03 
1.7922+03 
1*7759+03 

1*7713+03 
1m7655+03 
1-7580+03 
1.7540+03 
1 74 1 ?+03 

1.7336+03 
1.7205+03 
1 . 7097+O3 
1.6908+03 
1.6765+03 

1.6656+03 

1.6568+03 
1.6637+03 

.! 

i 
1; 

i 

I 

~! 

! ' 

II 

;j 
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r 622 
\ BW-22 
1.7565+03 

1.7410+03 
1m7495+03 

1*7353+03 
1 7316+03 

1 lm7201+03 
1*7146+03 
1 m 7099+03 
1'.5698+03 

' 1.5492+03 

1*5319+03 
1- 8261+03 
1-81  13+03 

% 1.7959+03 
1 7805+03 

1m7752+03 
1.7693+03 
1. 7623+03 
1 7574+03 
1.7448+03 

1 7376+03 
1m7234+03 
1 7134+O3 
1.6944+03 
1. 6793+03 

1 1m6691+03 
106673+Ef3 
1 6603+O3 



TUBE k I T H  HELiCAL I N S E K l  

4 , 7  
t3k-25 

1 *?509+03 
1 744 2+03 
1-7359+03 
1 7297+03 
1-7255+03 

642 
Bk-26 

1,7524+03 
1. ?449+03 
1.7359+03 
1 7308+03 
1-7271+03 

647 
RW-27 

1,7511+@3 
1 743 1 + O  3 
1*7347+03 
1 7293+03 
1 7252+03 

652 
Uhl-26 

1-7514+03 
1.7437+03 
1-7365+03 
1.7296+03 
1o7263+03 

1 7 143+03 
lo7090+0.3 
1,7034+O3 

1 . 5436+G3 
1- 5636+Od 

1 o7144+O3 
1-7087+03 
1 J033+03 
1 . 5636+03 
1-5434403 

1.7149+03 
1 70Y0+03 
107042+03 
1-5638*03 
1-54 317+@3 

I' 1-7161+03 f 1.7108+03 
!! 1.7055+03 1) 1.5653+05 

1 5452+Oj 
i> 4 

11 ' 1  If 1-5284+03 
12 j j' 1*8226+03 
13 . 1 8076+O3 
14 . 1 7921+03 
15 1,7760+03 

i b  1 .  ?720+03 
17 : 1-7648+03 
18 ' 1*7575+03 

1*7528+03 
1 7414 +03 

1-7.335+03 
2% ~ 1*7193+03 
23 ; 1-71@0+03 
24 1.6912+03 
25 ' 1 -6751+03 

26 1-6646+03 
27 1.6630+03 
28 1- 6561+03 

1- 5264+Oj 
1,8219+03 
1 8068+03 
1,79L8+03 
1.7750+03 

10 5265+O3 
1 ,RlY6+03 
1-8053+03 
1-7893+03 
1.7732+03 

1.5271+03 
1.€3214+03 
1.8071+03 

1.7746+~,3 
X 7904*03 

i ,  7700+03 
1.7640+03 
1 7566+03 
1 7534+03 
1 7400+03 

i m 7 7 u i j + u j  
1 765 1+03 
1 7 572303 
1-7534+03 
1-7412+03 

1- ioij3i-03 
1 7625+03 
1 7548+03 
1-7513+03 
1.7399+03 

i 7694 +03 
1.7641+03 
1o7565+03 
1*7528+03 
1.7408+03 

1.7323+03 
1 7179+03 
1-7002+03 
1-6&89+03 
1 o 674 1+03 

1-7333+03 
1-7195+03 
1.7094+03 
1 . 6898+03 
1.6753+03 

1*7318+03 
1 -717S+03 
lo70?5+03 
1-6816+03 
1,6734+03 

1 7337+03 
1 7190+03 
1.7083+03 
1.6891+03 
1 6742+03 

1.6637+03 
1 6624+03 
1 6546+03 

1.6649+03 

1.6556+03 
1 6631+03 

1o6629+03 
1 -6613+03 
1.6532403 

1 6640+03 
1-6621+03 
1 6549403 
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300 Kh' R E S U L T S 9  XU TUBE WITH HFLlCAL I N S E R T  

11 1.5285+03 lO527R+03 1.5326+C3 1,5309+C3 1 .5294+03  1 . 5 3 1 3 ~ 0 3  
1 2  1.8235+03 1.8234t03 1.8292+05 1.82?7+03 1.13253t03 L.8286+03 
13 1*8093+03 1.8083+0.3  1.0148+03 l o R 1 2 4 + 0 3  L*8090+03 1.81315+03 
1 4  1-7927+03 1.7927+03 1.7931+03 1*7965+03 1-7936+03 1.7971+03 
15 Lo7770+03 1*7768+03 1.7823+03 1.7800+03 1o77?0+03 1o78113+03 

2 1  1*7341+03 1.7348+03 1*7405+03 1.7376+03 1 - 7 3 4 4 + 0 3  1.7388+03 
22  1.7202+03 1.7196+03 1,7255+03 1.7233+03 1.7206+03 1,7240+03 
2 3  1.7096+03 1.7098+@3 1.7155+@3 1.7131+03 1.?LQ1+03 1.7144+03 

2 5  1.6761+03 1.6764t0.4 1 .fi81?+03 1.6790+03 L06757+Q3 1.6h02t03 
I 2 4  1.6910+03 l.tOGSt33 1 . 6 9 6 3 i O j  1 * 6 ' 3 4 ~ + 0  i l . . 6 ' J f i ? F + + G j  i . 1 5 ' 4 4 f - + G  3 

-22- 



- 

1 
1 
I 

300 KW RESULTS, MO TUBE W I T t l  HELICAL INSERT 

687 692 697 702 707 712 
RG-36 " - 3 7  itW-38 8k-39 8W-40 RW-41  

1 1*7518+03 1.7519+03 1*7542+03 1.7517+03 1*7558+03 1*7511+03 
2 1.7435+03 1.7444+03 107465+03 A.744@+03 1,7474+03 1.?436+03 
3 1o7361+03 lo7359+03 l.o7382+03 1*7360+03 1o7397+03 1.7354+03 
4 1.7303+03 lo7302+03 1,?326+03 1o7303+03 1,7338+03 1.7299+03 
5 1,7258+03 1.7268+03 1.7291+03 1.?265+03 1.7303+03 1.7262+03 

6 1-7147+03 1*7156+03 1*7178+03 1o7154+03 1o7194+03 1.7150+03 
7 1*7094+03 1.7099+03 1*7114+03 1*7102+03 Li7128+03 1o7093+03 
8 1o7043+03 L*7048+03 1o7073+03 Lo7051+03 1*7090+03 1o7049+03 
9 1*5639+03 1*5646+03 1o5661+03 1o5642+03 1o5668+03 Lo5641+03 1 

10 1*5434+03 1*5439+03 f05456+03 1o5443+03 1,5470+03 105438+03 1 

16 I 0 7 7 ( i l + O j  
17 1.7634+03 
18 1.7560+03 
19 1,7524+03 
20 1.740.3+03 

1 1  lo7329403 
22 Lo7182+03 
23 1.7072+03 
24 1*6884+03 
25 1o6739+03 

26 1.6638+03 

i .  7 I 13+03 
1 7656+O3 
1.7583+03 
1o7548+03 
lo7421+03 

1.7347+03 
1. ?201+03 
1.7088+03 
1*6900+03 
1 675 R+03 

1.6660+03 

1.7740+03 
ir76a8+03 
1 7606+03 
'1.7571*03 
A o 7438*03 

1*7372+03 
1. ?222+03 
1 71 12+O3 
I. 6935+03 
1 6782493 

1 . 6675+03 

l o  77A7+03 
1o7655+03 
1o7576+03 
lo7537+03 
1. 741 3+03 

1.7340+03 
I 71 96+03 
1o7100+03 
1 689?+03 
1 6754+03 

1*6644+03 

1o7763+03 
1 ?695+0j 
1 7627+03 
1.7586+03 
1*7455+03 

1*7387+03 
1o7249+03 
1*7143+03 
1 06936+03 
1 *6797+03 

1.6691+03 

i . 7728+03 
1*7659+03 
1o7584+03 
1,7553+03 
l074l8+G3 

1.7347+03 
1. 7203+03 
1,7099+03 

1*6756+03 
1 o 6904+O3 

1 06654+03 
27 1*6626+03 1*6633+03 1=6664+03 Io6639+03 1-6680+03 1*6633+03 
28 1*6547+03 1.6564+03 1.6530+03 1*65,64+03 1-6600+03 1*6560+03 
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300 KW RESULTS, MO TUSE WITH H E L I C A L  INSERT 

717 722 727 732 737 742 
BW-42 BW-43 BW-44 BW-45 BW-46 BW-47 

1 1*7552+03 1*7528+03 1*7529+03 1*7551+03 1o7505+03 1*7525+03 
2 10747O+O3 1o7454+03 1*7443+03 1o7475+03 1*7433+03 1*7443+03 

I 3 fe7391+03 1*7373+03 1*7366+03 1*7391+03 1*7351+03 1o7362+03 
4 1,7335+03 1o7317+03 1*7306+03 1*7335+03 1o?289+03 107309+03 
5 1*7291+03 1*7272+03 1-7266+03 1*7298+03 1*7254+03 1*7269+03 

6 1*7183+03 1*7166+03 1o7164+03 1*7184+03 107148+03 1o7159+03 
7 107124+03 lo7108+03 1.7103+03 1*7126+03 1o7084+03 1a7099+03 
8 1*7075+03 1*7057+03 107053+O3 1o7080+03 1o7033+03 107055+03 
9 1*5666+03 lo5652+03 1,5643+03 1o5666+03 La5633+03 1.5641+03 

10 1*5460+03 105449+03 1a5437+03 105461+03 Io5432+03 1*5441+03 

' 11 1,5288+03 1.5277+03 1*5270+03 1.5291+03 105256+03 1-5267+03 
12 1.8263+03 108247+03 1,8244+03 108279+03 118236+03 1.8243+03 
13  1*8115+03 lo8101+03 1-8094+03 1*8131+03 1*8089+03 1*8097+03 
14 1,7955+03 1*7937+03 1*7935+03 1*7971+03 1o7930+03 1*7938+03 
15 1o7788+03 1*7783+03 1,7776+03 1-7803+03 1.7769+03 1-7777+03 

2 1  1*7365+03 1o7364+03 1o7353+03 1o7382+03 1o7347+03 1*7361+03 
22 1*7222+03 1o7207+03 lo7205+03 1-7233+03 le7199+03 1o7206+03 
2 3  1o7114+03 1*7101+03 107096+03 1o7135+03 lo7095+03 1*7113+03 
24 1*6924+03 1e6913+03 1*6910+03 106937+03 1o6902+03 1o6909+03 
25 1*6777+03 1,6776+03 1*6768+03 1o6789+03 1-6762+03 1*6771+03 

26 1*6671+03 1.6663+03 1*6659+03 1*6689+03 1-6655+03 1*6660+03 
27 1*6652+03 1*6646+03 1*6647+03 1*6672+03 1o6641+O3 1o6647+03 

I 28 106585+03 1,6582+03 1*6571+03 1.6599+03 le6567+O3 1-6570+03 



i?4 7 7 5.; 75 T 7hi.  767 772 
9w-4 B I :, Li - 4 Y Uih-30 R k - 3 1  BW-52 BW-53 

1 1.7517+03 1-7586+03 1-7558+03 1.7557+03 1.7568+03 1.7589+03 
2 1=7438+03 1-7503+03 1-7478+03 1.7474+03 1.7494+03 1.7515+03 
3 1-7361+03 1-7429+03 1-7395+03 1.7400+03 1-7404+03 1.7432+03 
4 1.7307+03 1.7368+03 1.7335+03 1.7336+03 1-7349+03 1.7377+03 
5 1-7268+03 1-7334+03 1-7304+03 1.7298+&3 1-7314+03 1-7339+03 

6 1.7159+03 1.7215+03 1.7190+03 1.7190+03 1-7207+03 1.7226+03 
7 1-7094+03 1-7162+03 1-7132+03 1-7134+03 1-7144+03 1.7167+03 
8 1-7056+03 1-7112+03 1-7083+03 1-7083+03 l - f 1 0 1 + 0 3  1.7117+03 
9 1.5653+03 1-5696+03 1.5671+03 1.5668+03 1-5679+03 1-5703+03 

10 1-5441+03 1*5491+03 1-5469+03 1-5471+03 1-5472+03 1.5502+03 

11 1-5270+03 1-5320+03 1-5292+03 1.5293+03 1-5303+03 1-5328+03 
12 1.8249+03 1-8323+03 1-8275+03 1-8275+03 1-8300+03 1.8329+03 
13 1-8095+03 1o8170+03 1.8132+03 1.8131+03 1-8144+03 1.8176+03 
14 1-7934+03 1.8014+03 1.7972+03 1-7969+03 1-7981+03 1.8019+03 
15 1.7774+03 1-7853+03 1.7814+03 1.7803+03 1.7820+03 1.7854+03 

16 1.7731+03 1.7800+03 1.7761+03 1,1766+03 i67773+03 im7806+03 
17 1.7669+03 1.7734+03 1-7700+03 1,7694+03 1-7713+03 1-7747+03 
18 1.7596+03 1.7661+03 1-7628+03 1.7623+03 1-7638+03 1-7670+03 
19 1-7555+03 1*7623+03 1-7583+03 1-7580+03 1-7602+03 1.7628+03 
2C 1-7430+03 1-7499+03 1.7463+03 1.7454+03 1-7470+03 1.7504+03 

21 1.73!59+03 1-7422+03 1.7390+03 1-7385+03 le7397+03 1-7431+03 
22 1.7206+03 1.7277+03 1,7237+03 1.7237+03 1-7245+03 1.7277+03 
23  1=7106+03 1.7172+03 1.7139+03 1.7144+03 1.7147+03 1-7187+03 
24 1.6915+03 1-6982+03 1.6942+03 1-6950+03 1-6954+03 1.6997+03 
25 1.6768+03 1-6838+03 1-4794+03 1.6801+03 1-6819+03 1-6834+03 

26 1*6664+03 1.6728+03 1.6695+03 106697+03 Lo6702+03 1-6736+03 
27 L06650+03 1.6718+03 1-6679+03 1.6687+03 1-6686+03 1.6717+03 
26 1.6579+03 1.6640+03 1.6602+03 1.6612+03 1.6619+03 1.6649+03 

-25- 



3 0 0  K W  R C S U L T S I  M O  TUBE W I T H  H E L I C A L  INSERT 

777 782 787 795 796 800 
BW-54 RW-55 8W-56 Q1 QPR I qk1-6 

1 Lo?544+O3 167552+03 1.7550+03 1*7260+00 405425+01 9.2234+00 
2 1o7458+03 1*7476+03 1o7465+03 1o7116+'00 4.4273+01 8*8768+00 
3 1o7380+03 fo7389+03 1*7384+03 Lo6963+00 4.3051+01 8.9428+00 
4 1.7325+03 1.7339+03 1*7329+03 Lo6856+O0 4,3430+01 8.5145+00 
5 f07283+03 lO7296+O3 1*7294+03 106784+O0 4,2945+01 8.4290+00 

6 1o71?5+O3 1.7191+03 1*7181+03 1.6585+00 4e13?8+O1 8*4977+00 
7 lo7113+03 1e7130+03 1*7118+03 1-6471+00 4,1690+01 8a1101+00 
8 La?O65+O3 fo70R0+03 1o7073+03 1,6379+00 4-0828+01 803803+00 
9 1o5662+O3 1,5667+03 1-5661+03 1a3832+00 3o1060+01 8.2364+00 
10 Lo5452+03 1.5467+03 1*5457+03 fe3475+00 3o1803+01 ?.7222+00 

11 105285+03 1*5292+03 la5290+03 103167+OO 301517+0A 8.7205+00 
12 108268+O3 108289+O3 1*8273+03 leR557+00 6o4333+01 1-1420+01 
13 Lo8119+03 1,8137+03 1*8131+03 1-8276+00 6*2228+01 1.0670+01 
14 1-7964+03 1,7976403 1*7969+03 1-7986+00 600387+01 1e0099+01 
15 1-7800+03 1*7813+03 1o7804+03 Lo7677+00 6oL826+01 9o9889+00 

16 107753+03 lO7769+O3 1.7759+03 le7589+0O 6,0722+01 9,9752+00 
17 107694+03 1,7707+03 1.7687903 1.7479+00 6,0154+01 1,0355+01 

19 le7572+03 1,7588+03 1.7568+03 1.?266+00 6,0519+01 1,027+401 
? R  1o7619+03 1,7631+03 1o7617+03 1,?339+00 600540+01 9,8935+00 

20 1.7445+03 1o7473+03 1.7453+03 Lo7054+00 5.8961+0]. 9,9329+00 

2 1  1o7373+03 L,7393+03 1-7374+03 1o69Z2+OO 5e7300+01 9o4457+OO 
22 1,7230+03 1a?243+O3 1o7225+03 1e6651+00 So5237+01 9*5670+00 
23 1o7136+03 L7142+03 lo7125+03 fo6460+00 5-4647+01 9-2625+00 
24 !o6936+O3 1.6953+03 1-6937+03 1*6099+00 5.1913+01 9.5635+00 
25 lo6799+03 1a6807+03 1*6791+03 lo5822+OO 5o4422+01 9o5726+00 

2 h  1,6688+05 lo67O0+O3 1.6687+03 lO5631+O0 -l04934+o0 1.1102-02 

28 1*6598+03 1.6617+03 106599+03 105471+00 5,3472+01 9,8789+00 
2 1  1,6671+03 1a6687+03 1.6673+03 la5599+00 -1o4870+00 1,1812-02 
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300 KW RESULTS, MO TUBE W I T H  HELICAL INSERT 

80 1 
QB 

3.6202+01 
3.539641 
3.410841 
3,491541 
3.451641 

80 3 
MFV-B 

4.7086-02 
4.5915-02 
4.4117-02 
4.5070-02 
4.4501 -02 

805 
I W - B  

4.3220-01 
4.3301-01 
4.2834-01 
4.4605-01 
4.4567-01 

807 
WEL-B 

9.186141 
9.2033-1 
9.1040+01 
9.4803+01 
9.4722+01 

80 8 
QUALB 

4.1851-01 
4.1545-01 
3.9219-01 
4.1597-01 
4.1888-01 

81 6 
DTSTAT 

4.6904-01 
4.7080-01 
4.6070-01 
4.9957-01 
4.9871 -01 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

7 Q  I U  

3.2380+01 
3.3580+01 
3.244841 
2.282341 
2.4080901 

4.2238-02 
4.3051-02 
4.1537-02 
2.8131-02 
2.9545-02 

4.3869-01 
4.5695-01 
4.4891-01 
5.0507-01 
5.7168-01 

9.3239+01 
9.7119+01 
9.5411t-01 
1.0735+02 
1.2150+02 

3.8287-01 
4.0549-01 
3.7688-01 
2.3313-01 
2.5369-01 

4.8322-01 
5.2428-01 
5.0599-01 
6.4051-01 
8.2061-01 

2.2796-1-01 
K ~ ) n i ~ ~ n i  

5.1559+01 
5.028841 
5.1837+01 

u . Y d I "  I "I 

2.7854-02 
5. og2Q-Q2 
6.7799-02 
6.5781-02 
6.7416-02 

5.7806-01 
5.5366-nl 
5.6148-01 
5.7163-01 
6.1949-01 

1.228642 
1 1768-2 
1.1934+02 
1.214942 
1.3167+02 

2.1064-01 
4.1372-01 
4.0577-01 
3.9373-01 
4.0462-01 

8.3903-01 
7.6970-01 
7.9160-01 
8.2048-01 
9.6362-01 

5.0747+01 
4.979841 
5.0646-1 
5.024541 
4.9029+01 

6.5884-02 
6.4522-02 
6.5456-02 
6.485 2-02 
6.3069-02 

9.5287-01 
9.5249-01 
1.0293+00 
1.0366+00 
1.0477t-00 

6.1603-01 
6.1591-01 
6.4027-01 
6.4252-01 
6.4595-01 

1.309342 
1.309042 
1.3608+02 
1.3656+02 
1.3729+02 

4.0133-01 
3.8390-01 
4.1016-01 
3.9151-01 
3.8569-01 

4.785441 
4.567041 
4.5384+01 
4.2349+01 
4.4849+01 

6.1398-02 
5.8356-02 
5.7816-02 
5.3636-02 
5.6540-02 

6.4572-01 
6.4513-01 
6.6409-01 
6.5734-01 
7.3259-01 

1.3724+02 

1.4114+02 
1.397142 
1.557142 

1.3712+02 
3.9072-01 
3.5767-01 
3.6407-01 
3.0985 -01 
3.2762-01 

1.0469+00 
1.0450+00 
1.1073+00 
1 . 0 849 +00 
1.3476+00 

1.6428-03 
1.6493-03 
1.473940 

-1.504540 
-1.498840 
4.3593+01 

-1.8906-03 
-1.8827-03 
5.4636-02 

-2.55 79 -02 
-2.5629-02 
7.6615 -01 

-5.4365+00 
-4.4472+00 
1.628442 

-9,8235 +00 
-9.9237-0 
3.3886-01 
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300 KW R E S U L T S 1  %O TIJRE W I T H  H E L I C A L  I N S F R T  

817 1320 8 2 5  826 827 028 
TSATK P S A T O  VHEAD DPR-G OPB-ST DTO-SO 

1 1o7125+03 5-9239+01 1,8572-01 9*9557+00 4o4963+00 4.4493+01 
2 Io7O49+03 50?414+01 109144-01 909G71+00 4o6712+00 4,4247+01 
3 lo6966+03 5,5432+01 l o  7245-01 908138+00 4-8846+00 4-4172+01 
4 1o6908+03 504055+01 1.8346-01 LeO192+01 4-9656+00 4 o 4 2 2 5 + O I  
5 lm6873+03 5a3221+01 1.8099-01 906959+00 501512+00 4e3747+01 

6 1-6765+03 5,0719+01 1,6909-01 Lo0104+01 5*4716+00 4,3305+01 
7 1e6?O7+03 4-9437+01 1.7952-01 907720+00 5-2808+00 4o3264+01 
8 1,6658+03 408540+01 107016-01 9o9022+OO 504704+00 4o3126+01 
9 1,5293+03 207447+01 102966-01 809223+00 4o3424+00 3o8423+0t 

LO lo5103+03 2o5280+01 1.5413-01 8e9616+00 4.4164+00 307567+01 

11 1.4934+03 2o3344+51 1,4694-01 90131O+OO 4o4671+00 3o7369+01 
1 2  1,7571+03 6,9854+01 305328-01 103115+01 So6399+00 7,2468+01 
13 1o7433+03 6,6571+01 304740-01 1m2665+01 5*5046+00 7e0904+01 
14 1,7283+03 6,3002+01 3,4315-01 le2724+01 5*4779+0Q 7*0056+01 
15 1o7117+03 509046+01 3,8112-01 1o2334+01 6oO748+00 7*0326+01 

16 Lo7068+03 5,7871+01 3,7038-01 1.2429+01 5,7463+00 7oO353+OL 
€7 1.7010+03 506498+01 3,6265-01 1o2117+01 5o9705+00 7o0127+01 
18 1,6938+03 5o4762+O1 3,8246-01 1-2144+01 604386+OO ?oOO24+OL 
19 1o6899+O3 503851+01 308026-01 3-2272+0€ 6a2599+OQ 6.9923+01 
20 ?o6802+03 5,1535+01 307177-01 1o2395+OL 6.?188+00 6*7793+01 

2 1  1o6727+03 4a9806+01 31-6179-01 1,1759+01 60974O+OO 6o8018+01 
22 1o6591+03 4,7335+01 3,4356-01 1*1982+01 6o8516+00 6,6692+0€ 
2 3  1o649I.+O3 405512+01 305033-01 1o2235+01 7o0242+00 606308+01 
24 1,6296+03 4,1981+01 3,2135-01 1 ~ 2 0 0 4 + 0 1  7.4318+00 6-5665+01 
25 I.o6136+03 3e9236+01 307800-01 io1941+01 7o524Z+OO 6o7075+01 

26 1a6033+03 307699+01 4,4132-04 4-2732+01 4o0762+01 6o6842+01 
27 106O16*03 307457401 4-4033-04 7*3R32+OL 3o9431+OI 6,7022+01 
28 1a592O+O3 306026+01 3,8200-01 Pmf518+01 6o9618+OO 609256+OI 
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1 
2 
3 
4 
5 

6 
I 
8 
9 

10 

11 
t 2  
13 
14 
15 



a47 :i t I i r  'J c 1 (I d t 3 2 854 656 
K'Jk UO r T E I - 1  TBI-2 TWI-3 

r ,, r: 

1 1 0 9 z s ~ + ~ o  6,8388+02 1 1o6016+03 1-';7265+03 lo7306+03 
2 1o9254+00 Q e 7 5 7 9 + 0 2  I 115961+03 1*7173+03 le7214+03 
3 1a9239+00 606O66+O% 1.5840+0.5 Lo7076+03 1.7131+03 

1o5884+03 106999+03 1a7048+03 
5 1o9222+OO 6*6123+02 , 4 105522+03 1a6955+03 1o7004+03 
4 1.9248+00 6*7066+02 

6 lo9214+00 
7 1.9208+00 
8 2o9188+00 
9 1-8836+00 
10 La8776+00 

11 1a8748+OO 
12 1*9685+00 
13 1*9619+00 
14 1*9550+00 
15 l.e95%5+00 

60 5029+02 
6o5844+02 
6,4678+02 
5,3820+02 
5,6529+02 

5,6190+02 
8 97 1 '7 + 0 2 
9,0266+02 
9.0543+02 
y' 279 1 +02 

3 02964 02 
E s 87-?8+02 
8a9026+0? 
He897Y+02 
8,8763+02 

8,6456+02 
8*5069+02 
8,4515+02 
8 2742+02 
R o 560 1 +02 

1.5668+03 
, 1,5620+03 

1 5620+03 
, 1-3931+03 

1 o 37.?0*03 

103426+O3 
1 o 569O+O3 
lo5584+03 
105549+03 
le543C+03 

1,5360+03 
1,5303+03 

, Lo5276+03 
1o5737+03 
l0S149+O3 

1.5153+03 
I 1a5030+03 

1 0491 1+03 
1o47O9+03 
1 e 459O+O3 

1 -6836+O3 
1,6748+03 
1 o67O4+O3 
1*5351+03 
1 o 5184+03 

105052+03 
1 7462+03 
107324+03 
1 e 7 186+03 
La7039+03 

1.6986+03 

106880+03 
1 , 6 8 4 5 + 0 3  

1 ,6924+03  

1.6753+03 

Io67OO+O3 
1,6562+03 
1 6470+03 
1,6298+03 
106149+03 

1 o 6902+O3 
1*,6823+03 
1o6775+O3 
L o  %48+O3 
1,5285+03 

105144+03 
1e7380+03 
1 726O+03 
l o  7 f 31+O3 
1,6999903 

1 o 6933+03 
lo6R85+03 
1,6836+03 
106820+03 
1.6718+03 

1.6652+03 
1.6521+03 
1 6424+03 
1 6254 +03 
le61O8+0?, 
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TUBE kXTk HELICAL INSERT 

860 8 c: ;' 
TRI-4 T B I - 5  

86 4 
T B i - 6  

1 . ?278+03 

1.7030+03 

1.7196+03 
1 7 w 3 + 0 3  

I. .  6986303 

0 6 6  -u-.rl.l 865 8 70 
SF I P-7' T R I - T  : 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
2 4  
25 

26 
27 
28 

1 . 7265+03 
1 ,708 I +  c3 
1.7168+03 

l.h995+03 
1 695 1+03 

1 7260+O3 
1 .7154+03  
1.7062+03 
1.6977+03 
1 6929+03 

1 7 136+03 
1*7039+03 
1*6946+03 
1.686?+03 
1 6814+03 

5.9340+02 
5 rn 9340+02 
5.9256+02 
5 9 172+02 
5*913O+02 

19 5-8920+02 
5*9045+02 
5*8626+02 
5*4628+02 
5*4232+02 1 

-1 

196836+03 
1.67r;P+03 
1-6704+03 
1- 5 3 4 2 + 0 3  
1.5184+03 

1.6814+0.3 
1*6731+03 
1. 6682+03 
fs5316+0j 
1-5149+03 

1 686?+03 
1 . 6 7 8 4 +O 3 
1.6740+03 
1.5382+03 
1 52 15+03 

1 6696+03 
1,6600+03 
1- 6553+03  
1o5140+03 
1.4968+03 

1. 5043+O3 
1*7449+03 
1*7315+03 
1 J168+03 
lo7021+03 

1 50 12+03 
1.7472*03 
1- 7336+O3 
1 719 1 +O 3 
1.7053+03 

L.5074+03 

1-7412+03 
1 7545+03 

2,7265+03 
1.7108+03 

1.4823+03 ,I 1. 5.3924+02 
1.7214+03 1 1' 5*9088+02 
1.7076+03 *I i- 5.9424+02 
1.6924+03 I I '  I. 5,9760+02 

11 5,9928+02 1 1*6775+03 1 

1 
f 5-9592+02 1 5,9760+02 

5 . 9466+02 
5 Y382+02 

i: 5-9340+02 
1 
I 5*9214+02 

5.9046+02 1 %  5.8752+02 1; 5.8500+02 
I. . 5.7356+02 
I '  

1.6955+03 
1 b90?+@3 
1 68 5a+o 3 
1 6823+03 
1.6726+03 

1,6986+03 
1 6946+03 
1.6889+03 
1*6358+03 
1-6766+03 

1 7044+03 
1.6986+03 
1.6942+03 
1 . 6898+03 
1.6810+03 

1.6713+03 
1*6456+03 
1.6612+03 
1.6572+03 
1*6480+03 

1 o6665+03 
1*6530+03 
1*6434+03 
1 - 6 2 5 4 + 0 3  
1*6112+03 

1 6?04+0 3 
1 6567+U3 
1.6466+03 
1 6265+03 
1 61 40 +O 3 

1 6744+03 
1*6612+03 
1*6512+03 
lo63325+03 
1- 6171+03 

1,641 S+03 
L o  6276+03 
L 6175+03 
1-5984+03 
1.5826+03 

2o1970+03 
2. 19?O+03 
1 5875+03 

2. f97C+03 
2. I970+03 
1 59 10+03 

2o1970+03 
2. 19?O+03 
1.5933+03 

2.1970+03 '1 2.0083+03 
2.1970+03 1 ' 1-0402+03 

8-2968+02 1 
IL. ,. ' e  

1*5584+03 
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I 
I 3 0 0  K W  Q E S U L T S ,  FIG TUHE WITH HELICAL INSERT 

a72 874 e 7 6  87.13 880 882 
SPDP S P I P  V C S I T  V C S O T  V C S O T  V C S O T  

1 502L63+01 4.6829+01 1*7157+03 1e7127+03 197144+03 1e?l32+03 
2 5e0542+01 4*514Y+Ol 1.70-!?9+03 L*7058+03 le7050+03 1.7049+03 
3 4*8863+01 4.3528+01. 1.7007+03 1e.,6964+Q-3 1,6969+03 1.6969+03 
4 4,7595+01 4 . 2 2 Y i + O l  1.6U.37+03 LelCd15+03 106909+03 1.6918+03 
5 4,6770+01 4.1613+01 i , 6 ~ 7 + 0 3  i o 6 m + o 3  ~.6a7s+o3 ~ . 6 8 8 0 + 0 3  

16 5o2016+01 4*4118+01 1.7099+03 L-7061+03 1.?061+03 1.7062+03 
17 5~1014*01 4.2998+01 1,7Q40+03 Lo7033+03 1,6995+03 1o7006+03 
18 409894+01 4 o 1 6 4 2 + 0 1  1.6972303 10693O.OO3 le6935i03 1-693?+03 
19 408804+OL 4.0617+01 1.6947+03 106893+U3 L.6883+03 1.6898+03 
20 4e6829+01 3e8931+01 1*6832+03 1e6784+03 1,6784+03 1.6790+03 

21 4055O3+01 3*75?5+01 1.6758+03 106709+03 lo6707+O3 106715+03 
22  4o2792+01 3.4923+02 lO6624+O3 1*h578+03 1*6565+03 1e6572+03 
23 4o1171+01 3.32?3+01 1,6515+03 1 - 6 4 ? 3 + 0 3  1*6478+03 1*6473+03 
24 3o?958+O1 2.9972+(31 1.6332+03 1,61.89*03 lo629O+O3 1o6284+O3 
25 305S12*Ol 2.746?+91 1,6f72+03 2,6127+03 1-6137+03 Lo6122+Q3 

26 6,8889+01 5.0226+01 1.6055+03 1060LL+03 fo6005+03 1.6003+03 

28  3.i740+01 2.3518+01 1,5961+03 f.5914+03 1.5919+03 1.5Y10+03 
2 7  6,8883+Ol 801537+00 1,6023+03 105979+03 lo5978+O?J lo5979+C3 
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8 
I 
1 
I 
I 
I 
I 
I 
1 
I 
8 
I 
8 
I 
8 
I 
8 
8 
t 

300 KW RESULTS, MO W E  WITH HELICAL INSERT 

386 
VCSOTA 

1.7134+03 
1.7052+03 
1.696743 
1.6914+03 
1.6877+03 

888 
VCOP 

5.9452+01 
5.7496+01 

5.4192+02 
5.3319+01 

5.5464+01 

891 
DPVC 

5.4006-01 
8.6487-01 
9.5391-01 
5.5612-01 
7.0779-01 

7.1034-01 
6.4041-01 
6.8724-01 
2.4515-01 
2.4991-01 

2.8286-01 
1.1635+00 
9.2965-01 
1.1375+00 
7.5358-01 

9.0302-01 
6.7409-01 
9.0094-01 
1.3271+00 
1.0875+00 

9.8596-01 
7.5971-01 
7.3049-01 
8.0841-01 
6.4942-01 

7.2430-01 
6.6038-01 
6.9637-01 

a93 
HCSOT 

1.5477+03 
1.5477+03 
1.5418+03 
1.5358+03 
1.5366+03 

595 
HCSOT 

1.5487+03 
1.5500+03 
1.5425+03 
1.5380+03 
1.5386+03 

39 7 
HC IA3 

1.0221+02 
1.0366+02 
1.0595+02 
1.0635+02 
1.0789+02 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

1.6772+03 
1.671 2+03 
1.6661+03 
1.5294+03 
1.5104+03 

5.0809+01 
4.9528+01 
4.8596+01 
2.7458+01 
2.5287+01 

1.526643 
1.5194+03 
1.5117+03 
1.2947+03 
1.2537+03 

1.5273+03 
1.5211+03 
1.5130+03 
1.2953+03 
1.2599+03 

1.0897+02 
1.1057+02 
1.1156+02 
1.0954+02 
1.0705+02 

2.3312+01 
6.9700+01 
6.6437+01 
6.2765+01 
5.9048i-01 

1.4931+03 
1.7564+03 
1.7427+03 
1.7273+03 
1.7117+03 

1.2289+03 
1.6157+03 
1.6051+03 
1.5840+03 
1.5667+03 

1.2305+03 
1.6181+03 
1.6060+03 
1.5843-143 
1.5682+03 

1.0650+02 
1.025442 
1.0311+02 
1.0325+02 
1.0395+02 

1.7061+03 
1.7012+03 
1.6934+03 
1.6891+03 
1.6786+03 

1.5655i-03 
1.5635+03 
1.5593+03 
1.5540+03 
1.5431+03 

1.5660+03 

1.5606+03 
1.5560+03 
1.5438+03 

1.5638+03 
1.0322+02 
1.0276+02 
1.0410+02 
1.0628+02 
1.0553+02 

5.7711+01 
5.6525+01 
5.467741 
5.3659+01 
5.1144+01 

1.6710+03 
1.6572+03 
1.6475+03 
1.6288+03 
1.61 29+03 

4.9495+01 
4.6984+01 
4.5226+01 
4.1826+01 
3.9133+01 

1.5348+03 
1.5158+03 
1.5035+03 
1.4764+03 
1.4483+03 

1.5349+03 
1.5156+03 
1.5043+03 
1.4758+03 
1.4492+03 

1.0494+02 
1.0575+02 

1.0696+02 
1.0644+02 

1.0747+02 

1.6006+03 
1.5979+03 
1.5914+03 

3.7309+01 
3.6898+01 
3.5934+01 

1.4203+03 
1.4206+03 
1.41 23+03 

1.4209+03 
1.4216+03 
1.4140+03 

1.3550+03 
1.4699+03 
1.1106+02 
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300 KW R E S U L T S ,  MO JtlRE WITH H!ELICAL I N S E R T  

899 901 903 905 907 909 
HCfA3 3HA9 9HA9 3HA21 9HA21 3HA33 

1 102113+02 404081+02 5e0681+02 8-8623+02 8,OO8L+O2 1*1174+03 
2 1o2302+02 4.4094+02 5.0694+02 8*8425+02 7e9841+02 1o1119+03 
3 1,2399+02 404411+02 5.0659+02 8*8259+02 7-9808+02 1*1128+03 
4 1a2527+02 4,3439+02 4.9775+02 8*7243+02 7-8711+02 1*0996+03 
5 102461+02 4,4165+02 500545+02 8.7a81+02 ~ 9 2 3 6 + 0 2  i.i064+03 

6 1o2745+02 4.3349+02 4e9509+02 806757+02 7-8331+02 1o0927+03 
7 1o2905+02 403905+02 4eY977+02 8.7269+02 7o8737+02 La0968+03 
8 1o2872+02 403168+02 409152+02 8*6062+02 ?a7823+02 1*0866+03 
9 1,2670+02 3,7366+02 4.2684+02 ?06786+02 6.9682+02 9-?428+02 

i o  L . Z ~ ~ I + W  3,5770+02 4 , 0 m ~ + c 2  7,4t315+02 6.7a27+02 9=.446~+02 

1 1  102410+02 3-5436+02 4o0450+02 7*4762+02 6o7354+02 9o24?6+02 
1 2  1*4434+02 303412+02 3*8602+02 7a4552+02 6*7102+02 9*9238+02 
13 1,4491+02 3.3288+02 308395+02 7a3935+02 6,6587+02 9,8369+02 

15 1-4355+02 3.2225+02 3,7027+02 7.1578+02 6,4574+02 9.5760+02 
14 1,4461+02 32796+02 3.7661+02 702687+02 6055a9+oz 9,6953+02 

16 1.4370+02 3,1650+02 3.6558+02 7,0986+02 6,3665+02 9,4935+02 
17 1,4456+02 301825+02 3,6556+02 7,0588+02 6,3621+02 9,4723+02 
18 1.4546+02 3,1518+02 3.6336+02 700546+02 603455+02 9,4221+02 
19 1o45OO+O2 3o1736+02 3.6512+02 700544+02 603369+02 9o4261+O2 
20 104381+02 301441+02 306163+02 6,9897+02 6,2962+02 9,3na+oz 

21 1*4410+02 3 e  1162+02 306009+02 6,9486+02 6,2514+02 9,3209+02 
22 €-4359+02 3e1023+02 3,5588+02 608753+02 6,1979+02 9*2237+02 
23 1,4252+02 300652+02 305153+02 6,8314+02 601168+02 9,1504+02 
24 lP4L28+02 3,0088+02 3,4381+02 6.70€6+02 6.0226+02 9,0336+02 
25 1o4135+02 2o9473+02 303513+02 6,5791+02 5o872O+O2 8*8367+02 

26 5a1836+02 105301+03 1o4795+O3 1,3664+03 1e4201+03 1*4672+03 
27 1-3390+03 104036+03 1-5152+03 €,4928+03 le3968+O3 1.3614+03 
28 1,4582+02 2*8008+02 3.1910+02 6*2901+02 5o5966+02 8-4936+02 
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I 
1 
I 
8 
I 
8 
8 
8 
1 
1 
I 
8 
8 
1 
1 
1 
1 

, I  
8 

~ 

I 1  
6 9 - 2 1 2 3 + 0 2  
7 9.2§71+02 

9 8.6242+02 
8 9-1867*02 

i c  a . c j 7 m o z  ; 

16 8,1773+02 
17 8 .1561+02 

19 8 , 1 1 8 3 + 0 2  
2 0  8.0650+02 

1 8  8 - 1 4 ? 9 + 0 2  
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300 Kki R E S U t T S i  M O  TUBE WITH HELICAL I N S E R T  

923 '22 5 927 931 933 9 35 
9 H A 6 9  3 ~ 4 a  i 9 H A 8  1 9HA93 I 

1 1.4046+03 1.4723+03 1.4503+03 1-4583+03 , I  
2 1*4006+03 1e4663+03 1.4447+03 Io4557+03 * 

3 i m 3 c ) 8 i + 0 3  i04638+03  i . 4 4 1 s + o 3  iE45za+03 a /  

4 1o3895+03 1o4575+03 1.4329+03 1.4457+03 I 

5 1*3897+03 104613+03 1.4353+03 1o4485+03 , 

6 l 0 3 7 8 4 + 0 3  1.4448+03 l 0 4 2 1 9 + 0 3  104346+03 ' 
7 1.3704+03 1.4415+03 1*4143+03 1,4261+03 ' 
8 1o3638+03 1o4337+03 
9 1o1273+03 le2279+03 

L O  1oO741+O3 1*1857+03 

1 1  1*0268+03 lo1589+03 
12 Lo3657+03 1o5149+03 
13 1.3574+03 1o5027+03 
14 1m3398+03 1o4778+O3 
15 103300+03 104587+03 

16 1,3146+03 1.4253+03 
17 1.3141+03 1.4509+03 

104O68+03 1o4183+03 
1*1559+03 1o1786+03 
1-1056+03 lo1317+03 

1 e O665+03 1 e 1006+03 
i E 4 4 4 9 + 0 3  i e 4 a 0 6 + 0 3  
1o4358+03 1*4675+03 
1o4144+03 1o4518+03 
1 o 4059+03 l a  4389+03 

1e3925+03 1-4320+03 
1 3920+03 1 o 4289+03 

2 1  f o2919+03  1*4341+03 
22 1o2786+O3 1o4160+03 
23  1,2650+03 1.3977+03 
24  1e243O+O3 1o3674+O3 
25 1o2255+O3 ie3507+03 

26 1*2604+03 1o3310+03 
27 1o2169+03 1o2421+03 
28 1o1884+03 1o3077+03 

1m3663+03 1o3988+03 
i.3532+03 i 0 3 a 2 3 + 0 3  
1.3338+03 1o3636+03 
1 o 3O97+03 l o  3339+03 
1.2909+03 Lo3127+03 

8*4462+02 1o3596+O3 
9o4O59+02 1.4655+03 
1*2533+03 1o2740+03 

h 3HA93 t 1,4992+03 
1,4962+03 

I lO4866+O3 
1 e4932+03 

1 4908+03 

1 4760+03 
104715+03 
1.4623+03 
10 2405+03 
1 1994+O3 

1-1706+03 
f 5483+03 
1 e 5348+03 
1,5143+03 
1.4943403 

1.4914+03 
f o 4878+O3 
Lo4901+03 
104870+03 
1o4748+03 

1*4645+03 
1.4446403 
1o4277+03 
1 o 3923+03 
1 o 3696403 

1 o 3934+03 
1 o 307O+O3 
1 o 3296+03 
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300 KW RESULTS, MO TUBE WITH HELICAL INSERT 

I 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

25 
27 
28 

937 939 94 1 943 945 951 
9HAL05 3HA117 9HA117 HCOSTU 

1-4675+03 1-5058+03 lo4776+03 lo4987+03 
1-4672+03 1-5050+03 1-4764+03 1o4927+03 
1o4638+03 1-4990+03 1o4704+03 1o4880+03 
1o4558+03 lo4941+03 lo4633+03 1o4765+03 
1-4591+03 1-4960+03 1o4670+03 1o4776+03 

1o4439+03 1-4826+03 lo4531+03 lo4624+03 
lo4371+03 lo4?59+03 1-4464+03 lo4596+03 
1o4289+03 1-4689+03 1o4394+03 11o4500+03 
1-2052+03 1-2557+03 lo2211+03 lo2535+03 
1-1619+03 1*2158+03 1-1809+03 1-0680+03 

1m1349+03 
105039+03 
1048?8+03 

10458?+03 

1,4544+03 
1-4504+03 

1 o 4764+03 

1 4439+03 
1 - 438 1+03 
1-4312+03 

1-4183+03 
1- 3996+03 
1 3860+03 
1,3548+03 
103295+03 

1,1896+03 
l o  5629+03 
1 5489+03 
1o5323+03 
1o5123+O3 

l o  5112+03 
1- 5068+03 
1o5055+03 
1~!5002+03 
1-4906+03 

1.4773+03 
1 04570f03 
1 4449+03 
104104+03 
1- 3857+03 

l o  1555+03 
105184+03 
l0SO45+03 

1,4?49+03 

1-4707+03 

L14927+03 

1o4654+03 
f -4593+03 
lo4548+O3 
1,4462+03 

104337+03 
1 04139+03 
l04O28+O3 
€ 3720+03 
103458+03 

9,3610+02 
104041+03 

103736+03 
1 - 3545+03 
l o  3920+03 

1 3420+03 
1-3363+03 
1,3293+03 
103255+03 
1-3155+03 

1 3060+03 
1 e 2901+03 
1 o 2776+03 
1 o 2518+03 
1.2234+03 

1-4716+03 1,4342+03 8,5542+02 1,4606+03 
l o  3807+03 1 o 4 141 +O3 9 o 2463+02 1 448 3+0 3 
1-2941+03 1-3503+03 103115+03 Io1?45+03 

j 
-> --  
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3 0 0  KW RESULTS9 N O  TURE W I T H  hELICAL I N S E R T  

953 961 9 6 5  971 972 975 
HCOSTD MFJ Q 4 Q K t - H C  QCOND MFV-HC 

1 104?32+O3 7.4420-02 2*6684+01 309146+OO 2*2769+01 209620-02 
2 f04742+03 7.4311-02 2.6600+01 3.6345+00 2*2965+01 2.9789-02 
3 104682+03 704206-02 2.6408301 3-6439+00 2-2765+01 2,9441-02 
't 1.0 4 6 1 1 + 0 3 7 0 4 7 8 3-0 2 2 . 6 4 3 ti + i> 1 3 5 OO4+OO 2 2998+0 1 2 9687-Q2 
'3 1 e r i h f , h + 0 3  7.31h7-02 2.595i '+ '? l  3 * 3 3 2 O + O O  2*2626+01 2,9170-02 

6 1 o 4 5  Z t? .) 1;; 2 7.3 6 : r  1 -:) 7 3 . 5  9 2 r' t c,! , 3 . 4  4 6 0  + 0 0 2 o Z 38 4+0 1 2 a 8753-02 
7 1.4451+03 7 . 2 9 4 2 - 0 2  2 , 5 4 0 3 + ' 3 1  3m3262+cIO 2,2083+01 2.8311-02 
S 1.4350+03 7.3874-632 2,5581+01 3.5110+00 2*20?6+01 208258-02 
9 l01856+03 7.3603-02 2.1243+01 5*6113+00 1-5632+01 1,9265-02 

10 L*1380+@3 7.5250-02 2*0934+0f. 5.7656+00 lo5168+01 108607-02 

26 105371+03 8,9562-07 1.1952+01 7.0555-03 1.1945+01 1.5C00-02 
27 L 4 7 5 6 + G 3  7.7391-0L 2 * 0 4 1 2 - 0 1  6.P2f37-03 109729-01 204757-04 
28 10Z685+03 1.3793-01 4.3007+01 5eF13F13+00 3,7164+01 4.6558-02 
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300 KW RESULTSv HO TUSE WITH HELICAL INSERT 

1 
I 
8 
8 
1 
8 
I 
I 
I 
1 
D 
1 
1 
8 
1 
8 
8 
8 

976 977 98 0 981 989 992 
QUALHC VFV-HC VVELVC VVELHC LMDTHC UO HC 

1 206327-01 207148-01 2e6129+01 6*5818+00 4o2944+O2 3,1182+01 
2 206954-01 208106-01 2o7051+01 6e8141+00 4o3086+OZ 3oO982+01 
3 206172-01 208616-01 2,7442+01 6-93?8+00 4o2733+O2 3.1013+01 
4 2,7400-01 209373-01 2,8271+01 7o1213+OO 4o2514+O2 3-1278+01 
5 2o?457-01 2-9221-01 208124+01 7,0844+00 4,2120+02 3e0928+01 

6 2,6064-01 2-9875-01 208754+0L 7o243O+OO 4o2543+O2 3oO472+01 
7 2,6665-01 300051-01 2,8923+01 7,2857+00 4,240?+02 3,0069+0L 
8 2.5640-01 3-0562-01 2-9415+01 7o4094+OO 4o2059+02 3m0530+01 
9 1-5965-01 3-4660-01 303359+OI 8o4031+OO 308303+O2 2e7833+01 
io i0s977-oi 306118-01 3,4~62+oi 8,7565+00 3,8937+02 za69ai+oi 

11 1-2357-01 3,4064-01 3o2785+01 8,2584+00 3.7828+02 2a6800+01 
12 3.2719-01 4-3995-01 4,2343+01 lo0666901 4o6333+02 5oO82O+O1 
13 3,2541-01 4,5221-01 4,3524+01 1o0963+01 4o659O+O2 4,9829+01 
14 3,1845-01 4,6513-01 4,4767+01 fo1277+01 4o5209+O2 5oO811+01 
15 3.1223-01 407963-01 406163901 1,1628401 4,5603*02 4o9617+O1 

16 3-1915-01 4-9272-01 4,7423+01 101946+O1 4o5376+O2 5oO028+O1 
17 3.0983-0i 4-9860-01 4,7988+01 102088+01 40s772+02 4094io+oi 
18 3-2625-01 5,1145-01 409245+O1 102405+01 4o5071+O2 4-9856+01 
19 3.1050-01 5,1274-01 4-9349+01 lo2431+O1 405027+O2 409633+01 
20 3.1231-01 5,2800-01 5,0818+01 lo2801+01 4o4389+O2 5-0139+01 

21 3,2246-01 5,3823-01 5,1803+01 l03049+OL 4,5253402 408768+01 

23 3,0498-01 5,6121-01 5,4014+01 L03606+01 4,5035+02 4,7649+01 
22 2-9909-01 5-4560-01 5,2512+01 1o3228+O1 4o519O+O2 4-7759+01 

24 2,6785-01 5,7203-01 505056+01 103868+01 4,5951+02 4o5935+01 
25 2,6298-01 5,9244-01 So7020+01 La4363+01 4=5075+02 4*6552+01 
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300 K'ri RESULTS, MO TUBE WITH HELICAL INSERT 

9 '1 j 9'1 ) 

E O P - I ?  CP9- T 7 

I .481O+C!L 
P e48 l o t 0 2  
3 ,  LOL9+01 
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8 
t 
I 
I 
8 
8 
I 
1 

I 
8.- 
1 
I 
1 
I 
I 
t 
I 
I 

e 

1'00 Kirr' RESULTSp f lo  

385 386 

TUBE WITH H E L I C A L  fNSERT 

390 
CB 1 

1- 1579+02 
1 1684902 
1-a1788+02 
l e  l917+02 
l02G!4+O2 

402 
PFLO 

1,1328+01 
I .  1302+01 
l o  1367+01 
10 14O4+OL 
101395+01 

410 412 
DATE 

1 9*0263+00 
2 9m0263+00 
3 9,0263iOO 
4 9,0263+00 
5 9,0263+00 

T I M E  
1,3000+03 
lo33O0+O3 

104300+03 
1 . 5000+03 
1.4000+03 

S F t O  
101014-01 
1 9 0 603-0 I 
1.1014-01 
101011-01 
1,1006-01 

. .  . .  

i 

1 

6 9,0263+00 
7 9m0263+00 
8 9-0263+00 
9 9,0263iOO 

10 9*0263+00 

1o53OO+03 
1e6000+03 
1 o 63OO+O3 
1.7000+03 
1o73OO+O3 

1. 2309+02 
1 o 2406+O2 
1 2602+02 
l o  2602*02 
1o2555+02 

l o  1427+01 
l o  1487+01 
101499+01 
L o  1504+01 
lo  1578+01 

100589-01 

1e0991-01 

1-0955-01 

100799-01 

1,0974-01 

11 9e0263+00 
1 2  9e0263+00 
13  900263+00 
14 9-0263+00 
15 9o0263+00 

1 o 8000+03 
l o  8300+03 
1 o 9000+0 3 
1 09300+03 
2s0000+03 

1 -24?4+O2 
1 235 1+02 
1 -2228+02 
1 e 2 135+O2 
1 * 2014+02 

Lo1589+01 
l o  1667+01 
l e  l697+01 

P,1760+01 
l e  1720+01 

101146-01 
1,1732-01 
1-1319-01 
Lo1497-01 
101481-01 

16 9,0263+00 
17 9m0263+00 
18 900263+00 
19 9,0263+00 
20 9,0263+00 

2a0300+03 
2-4200+02 
3 -  1400+02 
3 o 4200 + O 2  
4o1OOO+O2 

1 o 185 1+02 
1 o 1026+02 
1 o 0859+02 
1 0754+Q2 
1 063 5+02 

1o1819+01 
Lo0957+01 
100995+01 
1.1000+01 
lo  L040+01 

2 1  9,0263+00 
22 90026'3+O0 
23 9,0263900 
24 9,0263+00 
2 5  9,0263+00 

1 2254-01 
1,1636-01 
1 1628-01 
1 1635-01 
1,2265-01 

4- 4000+02 
5e1000+02 
5,4000+02 

6,4000+G2 
6*1000+02 

1 o0529+02 
1 o 0+35+O2 
1,0358+02 

1 00406+02 
L o O463+O2 

101016+01 
101f02+01 
P o  10R3+01 
l*1158+01 
l011?4+01 

1 0344+02 
io03Si+02 
1 aO4O2402 

-41 - 



300 KW K E S t l t T S ,  MO TUBE k I T H  HELIC4L INSERT 

414 420 42 I 422 424 426 
BOP-T 8 1 P  POP SOT-1 SOT SOT 

1 1a4571+02 5*3450+01 4,3803+01 Lo6631+03 1*6657+03 1e6668+03 
2 104896+02 5,3244+01 4,3727tOf 1.6611+03 1.6636+03 1.6637+03 
3 1o5220+02 5.1770+01 4*2281+01 1*6532+03 1*6540+03 1*6559+03 
4 105217+02 5oO650+01 4*0834+01 1.6468+03 1*6483+03 1o6489+03 
5 1o5380+02 5*0002+01 4,0301+01 1*6439+03 fo6462+03 1-6458+03 

6 1e5037+02 4*9442+01 3.9921+01 1*6405+03 1e6417+03 1*6422+03 
7 105134+02 4.6584+01 3*6723+01 1-6246+03 le6276+03 1*6256+03 
8 105154+02 4.4697+01 3,5353+01 1.6146+03 106182+03 1,6173+03 
9 1o4978+02 4,3519+01 3.4363+01 1o6075+03 1*6097+03 1e6102+03 
10 104755+02 401456+01 3*2231+01 1o5942+03 1o5951+03 1*5963+03 

11 104542+02 4,0306+01 3,0861+01 1a5873+03 105888+03 1,5885+03 
12 i*4243+02 308744+01 2.9ia6+oi i,5774+03 is785+03 i.s790+03 
13 1o4076+02 3o7123+01 2*7816+01 lo5662+03 1-5676+03 105676+03 
14 103807+02 305561+01 2-6597+01 1o5564+03 lo5570+03 1*5583+03 
15 103686+02 3*4677+01 2*5836+01 1o5505+03 1o5521+03 1o5522+03 

16 1-3611+02 3.3263+01 2o4161+OL 1.5400+03 1o5417+03 1.5418+03 
17 1.3314+02 708810+01 609001+01 1.7866+03 lO7886+O3 1.7884+03 
18 1,3191+02 7,8839+01 7*0526+01 1o7811+03 fe7823+03 lo7823+03 
19 1o3174+02 708859+0f 609689+01 1*7775+03 10??84+O3 lo7790+03 
20 1,2967+02 706290+01 605882+01 1o7640+03 1,7650+03 1*7656+03 

21 102949+02 7o4905+01 6*4359+01 1,7588+03 lo7598+03 1*7607+03 
22 1,2987+02 7,3785+01 6,3903+01 1,7542+03 1,7544+03 lO7563+O3 
23 1,2734+02 ?.2842+01 602989+01 1o?506+03 1o7516+03 1*7514+03 
24 10297L+02 7,2488+01 6.2684+01 1.7498+03 1o?515+03 la7519+03 
25 1*2914+02 6o9689+01 5,9563+01 1*7379+03 1*7395+03 1-7393+03 

26 1,3292+02 6,8628+01 5,8878*01 lo733O+o3 167356+03 107345+03 
27 1*3211+0% 6*5800+01 5.6670+01 lo7255+03 1e7266+03 1*7271+03 
28 1o3394+02 6*5150+01 505528+01 1.7193+03 1.7200+03 1o7207+03 
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300 KW RESULTSo M O  TUBE WITH HELICAL INSERT 

427 429 
S I T - I  S I T  

431 4 3 4  435 
DT SC 

4,0629+02 
400630+02 

4 o 0218+02 
3,9748+02 
3*9958+02 

500 
p1t-1 

1 7060+03 
1o7046+03 
1 6948+03 
1 6886+03 
1 6a46+03 

S I T  
1o2802+03 
1 2793+03 
1-2781+03 
1 278 2+O3 
lo2731+03 

T S A T K I  
lo681)3+03 
i e 6874t 03 
106812+03 
1,6765+03 
1.5738+03 

1 2820+03 

1 2790+03 
1-281 1+03 

1 e 2790+03 
1 e2742+O3 

1.2815+03 
1*2815+03 
L o  2785+03 
1*2?79+U3 
1 2726+03 

1 
2 
3 
4 
5 

6 
7 
8 
9 

IO 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 

28 
17 
C I  

I 26a7+03 
1 e 2703+03 
1 - 2 6 3 6 + O 3  
1e2529+03 
102408+03 

1.2675+03 
1 2692+03 
I - 2625+03 
1 2514+03 
1-2394+03 

l o  268 1 +03 
102693+03 

lC2516+03 
L02633+03 

1 e 239 1+03 

1.6707+03 

1,6446+03 
L o  6!550+03 

l e  6361+03 
1,6267+03 

4-0200+02 
3o8470+02 
3e6101+02 
3a85 18+02 
3.8589+02 

t06822+03 

1 6545+03 
1 6645+03 

lo6473+03 
f06334+03 

1,2325iCi3 
102185+03 
1 2 1 5 2 + C 3 
fe2006+03 
1,19lO+C3 

1 e 23 l8+03 
1 o 2l76+03 
I 02146+03 
L 2 0 0 6 i 0 3  
1, I899i-03 

1o2317+03 
1 e 2 174+03  
1-2142+03 
fo2001+03 
1 191 0+03 

Io6204+03 
1- 6L03+03 
l e  5994+03 
i e  5889+03 
1,5830+03 

3,8787+02 
3o9177+02 
3,8418+02 
3 ~ 8 3 0 + 0 2  
3 e 9 196+ 02 

1- 6267+03 
l0Gl59+03 
106049+03 
1. 5948+03 
1.5896+03 

L e  L833+03 
le2934+G3 

1 e 303l+O3 
1e2982+03 

l o  3093+03 

1 e 1828+03 
1 c 2908+03 
1 o 2952+03 
1 3021+03 
1.3068*03 

l01P23+O3 
1o2913+03 
f 2%6+03 
1o3022+03 
1 o 3075+03 

i ,  5735+03 
1 ,?946+03 
1 7947+03 
1e7948+03 
1o7840+03 

3e9017+02 
50 01 18+02 
4,9652+02 
4e9167+02 
4 7477+02 

Lo5777+03 
1o8312+03 
1-8261+03 
lo8219+03 
1 o 8085+03 8 

8 
1 

1*3042+03 
1,2Y99+Oj 
1o2941+03 
tO2979+G3 
1 3 0 4 5 + 0 3  

1 e 30 19+03 
fo2976+03 
1o2921+03 
1 t 2 9 W  03 
1*3030+03 

103014+03 
le2979+03 
La2914+03 
1.2955+03 
1 a 3O25+03 

1 o 77 82 +03 
1o7735+03 
l o  7696+03 
1 7681 +03 
la7564+03 

4e7406+02 
4e7362+02 
4,7547+02 
4,?023+02 
4e5185+02 

1 8O34+03 
1 79a8+03 
1o7954+03 
1.7948+03 
1,?822+03 

I 
I 
R 
I 
'I 
1 
I 
8 

-43- 



3 0 0  KW K E S U L T S ,  PI0 TUBE WITH HELICAL INSERT 

505 5Ll 516 52 1 526 532 
PCT-I  P I T  P I T  PQT PQT R#- I 

1 1 . 6 9 3 6 + 0 3  1.7063403 1.7051+03 1.6914+03 1,6944+03 1,6978+03 
2 1 * 6 3 2 3 + 0 3  107053+33 lo70.56+03 1.6905+03 1,6928+03 1.6958+03 
3 1*6833+03 1*6956+03 1.6946+03 1.6511+03 1*6840+03 1.6875+03 
4 106?71+03 1.6385+03 1 .6874+03 1*6743+03 1e6772+03 te6815+03 
5 1*6739+03 1 * 6 8 4 8 + 0 3  1.6838+03 1*670H+03 1,6731+03 1e6776+03 

6 1 * 6 7 0 8 + 0 3  1.6817+03 1.6816+03 le6676+03 Io67O6+03 1-6750+03 
7 i .6536+05 1.6637+03 1.6655+03 1.6513+03 1.6535+03 L16575+03 
8 1.6430+(;3 1*6557+03 1.6539+03 1o6432+03 1o6445+03 Le6475+O3 
9 106366+03 1.6485+03 1*6472+03 1oh342+03 1e6371+03 1o6405+03 
10 1.6229+03 1.6329+03 1*6334+03 1.6205+03 1o6238+03 1,6269+03 

I f  1*6163)+03 106272+03 1*6264+03 1*6142+03 1e6165+03 1e6205+03 
12 i . 6 0 6 1 + 0 3  1.6152+03 1e6148+03 1*6030+03 1o6053+03 1o0096+03 
13 I . o 5 C i 4 f > + O 3  1,6038+03 lo60.32+03 1 * 5 9 2 4 + 0 3  105944+03 1*5080+03 
14 1-5851+03 lO5942+O3 1 . 5 9 4 4 + 0 3  1,5827+03 1,5855+03 1.5888+03 
15 1*5790+03 1e59O3+03 lo5890+03 1*5775+03 1o5804+03 1*5833+03 

21 1-7897+03 1.8022+03 1o8012+03 1.7861+03 Io7885+03 1*7925+03 
22 1,7853+03 1.7974+03 1.7971+03 1*7821+03 fe7845+03 1.7880+03 
23 1o7819+03 1,7941+03 1*7931+03 1*7774+03 1*7807+03 1*7843+03 
24 lo781O+O3 1.7948+03 1*7942+03 1o7778+03 1.7813+03 1 . ? 8 4 0 + 0 3  
25 1*7687+03 1.7822+03 1*7807+03 1*7655+03 1,7683+03 1o7721+03 

26 1-7651+05 1.7706+03 1e7770+03 1o7632+03 I.o?648+O3 1.?684+03 
27 1.?568+03 1o7700+03 1*7698+03 1.7538+03 1*7568+03 1.7604+03 
28 lo7500+03 1.7624+03 lo7623+03 L*7481+03 Io75O4+03 1*7545+03 
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300 KW R T S t l t T S c  MO 

537 542 

f U R E  NiTH HELECAl INSERT 

1 
I 
I 
1 
I 
I1 
I 

552 
RW-6 

k 69JO+03 
1.6?49+03 
i 6867+03 

1.6762+03 
1 6799iO3 

557 
Bk-7 

1 e 7O30+03 
1u7005+03 
1,6926+03 
fe6856+03 
l06825+03 

5 6 2  
BW-3 

1*7138+03 
lo7120+03 
1.7032+03 
1 . 6966+03 
1.4931+03 

RM-2  
1 69?7+O 3 
1-6957*03 
1o687?+03 
1.6806+03 
1 a67849G3 

8ki-3 
1-6943+03 
106930.9 C3 
fa6843+03 
1.8318+03 
1 o 6737 +O3 

I 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
1 2  
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
2 3  
24 
25 

26 
27 
28 

Io6798+Q3 
l06623+03 
1,6519+03 
'L06453+03 
L a6 3 12+03 

1.6900+03 
1 6?28+03 
1*6632+03 
1,6552+03 
106422+03 

106749+03 
1.65731-03 
lP648L+03 
1 e 64 0 2 t  0 3  
106274+03 

1 6 7 1 ~ 0 3  
1e6535+03 
1 o 645O+O3 
1*63?1+03 
1.6235+03 

1 6590+03 
1 a 642 1+03 
1 e b 324+03 
1 0 625O+03 
L o  6 LL 5+O3 

106730+03 
1.6565+03 
L 64629-03 
1 *'6394+03 
Lo6254+03 

1.6202+O3 
1 0 6 f 0 1 + @ 3  
1 c1 5983+03 
105891+03 
1. 05832+03 

1 o 6 170+03 
1a6061+03 
1.!5353+03 
1 58 57+03  
1 o 58OOt-03 

1.6354+03 
1.6249+03 
1 . 6 132+03 
1.6043+03 
le5975+03 

1 57l9*03 
I e8202+03 
1 8 1  5L+O3 
IP23f0?+03 
1 i 797O+03 

1 a 5686+03 
1 o 8170+O3 
1 o 81 12+03 
1,8079t03 
1*?938+03 

1 e 5564+03 
1 e 802 3+03 
1 a 797 3+03 
1a7939+03 
le7804t03 

I D  5711903 
le3188+O3 

1 8 100+O3 
fe8138+@3 

1- '7964+03 

1,5865+03 
1 e 8384+03 
108326+03 
1.82&3+03 
1 6 144+03 

1.792 1+03 
1 7874i03 
I ,7840+03 
1 *7841)+03 
1s7716+03 

1 o 7887+03 
1.7835+03 
l o  7802+03 
1.7805+03 
l o 7 6 8 i + Q 3  

1 a 7980+03 
107929+03 
1,7889+03 
1 o 7889+O3 
1 o 7?69+O3 

1 o7751+03 
L-7704+03 
1 o 7672+O3 
1 76?5+03 
L,?557+03 

1.7914+03 
lY7867+03 
1,7832+03 
1,7835+03 
1 -?704+03 

1 7685+03 
ia76G7+03 
1.7533403 

1 752 5+03 
i.7443+03 
1 .?378+O3 

1 u 7730+03 
lo765;+03 
1o7588+03 

1 , 7 8 5 9 + 0 3  
r 0 7772c03 
1 e 7708t03 
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300 KW RESULTS, MO TUBE WITH HELICAL I N S E R T  

567 572 577 582 587 592 
RW-10 BW-11 BW-12 RW-13 BW-15 BW-16 

1 1a6983+03 1o6969+O3 1o6978+03 1o6999+03 1*7002+03 1a7020+03 
2 1*6971+03 1.6965+03 106962+03 l.b981+03 1,6990+03 107003+03 
3 l06880+03 1,6864+03 1.6871+03 116092+03 l06892+03 l06910+03 
4 1068ZO+0.3 1.6805+03 1.6809+03 1,6825+03 106831+03 1,6848+03 
5 1.6733+03 1,6775+03 1.6771+03 1.6798+03 1,6797+03 1.6816+03 

6 1o675Z+O3 1.6740+03 1.6744+03 €o6760+03 1-6770+03 La6787+03 
7 L06584+03 1.6563+03 1.6568+03 1.6586+03 1.6599+03 1-6609+03 

9 106415+03 1,6395+03 lo6401+03 lo6422+i)3 106425+03 1.6438+03 
8 1e6487+03 1,6467+03 1-6473+03 106491+03 lo6496+03 1e6512+03 

10 1-6279+03 1.6261+03 1.6261+03 1o6282+O3 1e6290*03 1o6304+03 

11 106211+03 106188+03 1,6195+03 106217+03 1o6226+03 Lo6237+03 
12 1*6101+03 1o6085+03 1o6092+03 Lo6108+03 Io6116+03 1o6131+03 
13 105989+03 1.5973+03 1-5990+03 L05998+03 106003+03 1.6022+03 
14 1a5899+03 LoS875+O3 1o588O+O3 1o5900+03 1o590?+03 1.5923+03 
15 l05836*03 105821+03 1.5825+03 105844+03 l05854+03 105868+03 

16 1o5?25+O3 1o5708+03 1o5715+03 1*5732+03 1o5741+03 1.5753+03 
17 1o8217+O3 1o8201+03 1o8205+03 1-8227+03 1o8229+03 1o8255+03 
18 1o8156+03 Lo815O+O3 lo8153+03 1*8173+03 1o8178+03 Lo8206+03 
19 108126+03 1e8106+03 1e8:1C+03 1o8128+03 1o8140+03 lo8158+03 
20 10?988+O3 1.7963+03 1*7974+03 1e7989+03 1-8004+03 1o8018+03 

ZL 1o7936+03 1*7921+03 1.7922+03 107945+03 Io7944iO3 1.7970+03 
22 lO7867+03 1,7872+03 1,7878+03 107895+03 107904+03 1.7922+03 

24 1,7850S-03 1.7835+03 1.7846+03 lO7863+O3 lO7864+O3 l0789O+Q3 
25 107727+03 1.7714+03 1.7717+03 1,7733+03 107741+03 1,7762+03 

23 107854+03 1.7836+03 1.7840+03 1o7860+03 Le7866+O3 1.7886+03 

26 la7694+03 1*7675+03 Io7689+O3 1e7697+03 1o7718+03 1*7736+03 
27 1076I.Z+03 10?598+O3 1-7605+03 1-7624+03 1e7621+03 1o7645+03 
28 1o7543+03 1.7527+03 1o7537+03 1o7553+03 1e7562+03 1,7579+03 
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300 KW RESULTS9 fJO TUBE WITH H E L I C A L  XNSERT 

1 
1 
D 
1 
I 

597 602 607 6 1 2  622 
BW-17 w - i a  EW-19 RW-20 

1 106990403 
2 1*6372+C3 
3 1.6888+03 
4 1,6820+03 
5 1,6792+03 

16 1,5722+03 

18 1.8166+03 

20 1,8004+03 

17 1 . 8 2 1 9 a 0 3  

19 108128+03 

1e7002+03 1*6966+03 
1,6985+03 1 0 6948+03 
1,6901+03 1.6864+03 

106?99+03 1 -6761+03 
1,5829+03 1 * 6 7 9 4 + 0 3  

f,6768+03 1.6736+03 
1,6592+03 1o6554+O3 
1e6494+03 lo6460+03 
1o6422+03 106367+03 
L06288+03 1,6257+03 

106221403 1.6190+03 
1.6111+03 1,6086+03 
1 60@2+03 1.5974+03 
1,59(?2+03 1,5881+03 
1*5847+03 1o5820+03 

1*7955+03 107916+03 
1 7912+03 1 7869403 
1 e 7877+03 1 e 7836+03 
1.7872+03 1,7833+03 
107750+03 l077O9+O3 

1- 7033W3 
1-7018+03 1 

1,6927+03 
1,6864+03 
1-6827+03 

1 ., 6791 +03 
106621+03 ' 
1*6523+03 1 

1-6454+03 , 

1 o 6316+03 

1-6247303 .' 
l.a6139+03 
1 6031 +03 
1,5936+03 
1-5877+03 

l o  5764+03 
1.8252+03 ' 
1-8199+03 . 
108161+03 
108023+03 

1,7976+03 
l o  7926+03 
1,7895+03 , 

lQ7896+03 
l e  7771+03 

1,7732903 
3 A 0 7 ~ c c ~ n 3  I U-JJ  U_) 

1,6835303 

1.65609.03 
le649O.?-O3 

' 1,6349+03 

1 66OO+O.3 

~ 1,5796+03 
1 829?+03 

1 1-8244+03 
1,8206+03 

i 1*8065+03 

' 1*8012+03 
1,?968+03 
1,7935+03 
1,7938*03 
1,781 le03 

l .1.7627+03 
i .  

28 Lo7549+03 1,7564+03 le7519+03 1-7589+03 
. _ _ . _  . - 
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300 KW 

62  
I 

1 1  
2 '  
3 
4 
5 

6 
7 
8 
9 

10 

11 
1 2  
13 
1 4  
15 

16 
17 
18 
19 
20 

2 1  
22 
23 
24 
2 5  

26 
27 
28 

RESULTS, M O  TUBE WITH H E L I C A L  INSERT 

6 3 2  637 642 647 652 
BN-24 BW-25 SN-26 BW-27 RW-28 

le7O23+03 1.7009+03 1,7024+03 1.7006+03 1.7013+03 

106916+03 1.6903+03 1.6915+03 1.6899+03 1.6904+03 
1*6853+03 1,6843+03 1.6854+03 le6836+O3 le6846+03 

1.7006+03 L06994+03 1.7004+03 f06987+03 lO6995+O3 

fa6821+03 1.6808+03 106818+03 1068O3+03 106808+03 

106791+03 Io6778+03 1-6791+03 1o6774+03 1m6780+03 
1e6619+03 Io66O?+O3 1,6616+03 106591+03 1-6615+03 
106518+03 1*6501+03 1.6514+03 1o6495+03 1o6508+03 
106448+03 1*6'+37+03 lo6439+03 1o6424+03 1,6434+03 
lmb308+03 Lo6294+03 1e6309+03 1*6293+03 1.6298+03 

1o6247+03 1,6232+03 1o6237+03 lo6224+03 1*6224+03 
1.6140+03 1.6116+03 1*6127+03 1o6111+03 1.6121+03 
1*6026+03 1*6004+03 106022+03 1o6001+03 1e6010+03 
le5925+03 1*5906+03 1.59?2+03 1o5906+03 lo5908+03 
1,5871+03 le5849+03 lO5862+O3 1,5851+03 Le5858+03 

1.7970+03 L,7o65+03 lO7973+O3 1,7959+03 1.7965+03 
lO7927+03 1.7921+03 la7923+O3 1.7916+03 1,7916+03 

i17893+03 i 0 7 a 8 . j + o ~  L T W ~ + O ~  i 0 7 m i + o 3  ie7a83+03 
107895+03 1.7881+03 1e7895+03 1*7882+03 lo7885+03 

la7770+03 1.7?61+03 107764+03 1*7754+03 1*7759+03 

lo7731+03 107721+03 le773Us03 1o7721+03 1e7718+03 
1.7652+03 1.7642+03 La?648+03 1o7631+03 1o7642+O3 
1e7579+03 1.7569+03 1.7577903 107569+03 1.7570+03 
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300 KW RESULTS9 MO TUBE WiTH HELICAL INSERT 

657 662 667 672 
BW-29 BW-30 5 ~ - 3 2  BW-33 

677 
Bkl-34 

1 *7037+03 
1*7021+03 
1*6936+03 
1*6870+03 
1*6826+03 

682 
RW-35 

1o7O63+03 
1 7051 1-03 
1e6962+03 
1 *68W+U3 
1 686 1+03 

le7O29+03 
1 701 1 +03 
1 6920 +o 3 
1 68 58 + O 3  
l 68,?!8+93 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13  
14 
15  

16 
17 
10 
19 
20 

21 
22 
23 
24 
25 

26 

28  
37  
G I  

i07o2a+o3 
1 o 70 16+O3 
1 e 6929+03 
1 0 686 1 + O 3  
1*6825+03 

1 708 3+03 
1 ?066+03 
1 69?7+03 
l06C/11+03 
1e6876+03 

1*7062+03 
1- 7042+O3 
1 6956+03 
1-6888+03 
1*6850+03 

1 6794+03 
1 e 6 6 2 ~ 0 3  
1o6521+03 
1-644?+03 
1 a 63 12  +03 

1 6789+#3 
1 66 16+03 
1*6527+03 
1 e 6451+03 
1.6310+03 

1 6847+03 
1,6670+03 
1.6568+03 

1.6359+03 
1*6500*03 

1-6822+03 
1,664 1+03 
1*6544+03 
1 6475+03 
1*6336+03 

1*6807+03 
1e6628+03 
1 e6533+03 
1-6452+03 
1-6321+03 

1.6832+03 
1 h650+03 
1 6 5 5 9 + 0 3  
1 6484+03 
1*6346+03 

1*6240+03 
1*6133+03 
fo6OZ4+03 
1*5925+03 
L a  5869+03 

1*6293+03 
1 618 2+03 
1 6@72+O3 
1 59?3+03 
1 e 5919+03 

106271+03 
1*6157+03 
1-6051+03 
1 a 5952+03 
1,5894+03 

1 o 6248+03 
1*6141+03 
106034+03 
1 5926+03 
1 o 5 880+03 

P o  6277+O3 
1,6168+03 
1-6059+03 
1 e 5959+03 
1 5904+U3 

1 5759+03 
Io826S+O3 
L o  821?+O3 
1e8170+03 
Lo8033+03 

1e5752+03 
1 o 827O+O3 
1.8210+03 
1 8 168 +03 
1 a 8028+03 

1 5?99+03 
1 o 8 325+03 
I. a267+03 
1 e 8 2 2 4 3 0 3  
1,8@82+03 

1 5781+O3 
1 o 8292+03 
1*8242+03 
Lo8198+03 
l e  8058403 

1 o 5764+O3 
Lo8279+03 
1 e R237+03 
1 c 8 179+03 
1 8043+03 

1e5784+03 
1e8299+03 
1-8253+03 
l*R210+03 
I o  8073+03 

1 7982+03 
L07942+03 
1 7907C03 
1 o 7905+03 
1 7 7 8 3 0 3  

1*?980+03 
1e7940+03 
1 e 7902+03 
1,7903+03 
107778+03 

1- 8033+03 
1 7994+03 
1 o 7955+03 
1.7956+03 
1,7832+03 

Ie8011+03 
1*795P+03 
la?933+03 
1 7927+03 
la71?GZ+03 

1*8000+03 
1e7950+03 
1 7919+03 
L o?911+03 
fe779L+03 

1,8019+03 
1 o 7973+03 
1 o 7943+03 
1 e 7947+03 
1,7812+03 

l o  7743+03 
107863+C3 
1 7592+03 

f o 7744+0j 
Ie365:+33 
1 o 7592+03 

1-7794+03 
i 771 ; A n >  
1 0 4  l L * = u 3  

1.7643+03 

1*7766+03 
a 7 ~ 0 3 ~ n 7  
L O  I U U ~ . U 2  

1 76 17+03 

la7749+03 
1 O?f68+03 
1 o 7603+O3 

1 7779+03 
1*7538+!23 
1*7627+03 

I 
I 
I 
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300 KW RESULTS, M O  TUBE WITH H € L I C A L  I N S E R T  

687 692 697 707 707 712 
BW-40 BW-41 Rk-36 BW-37 8W-38 RW-39 

1 107010+03 1*7017+03 1*7042+03 1*7020+03 107053+03 1*7018+03 
2 1.7000+03 1,7001+03 1*7018+03 1*7001+03 107O35+03 1o6999+03 
3 1,6905+03 1.6915t03 l06935+03 fo6914+03 1*6945+03 1*6912+03 
4 1,6840+03 1.6844+03 1.6870+03 1,6848+03 1.6887+03 le6845+03 
5 1,6801+03 1,6806i03 l06832+O3 1e6815+O3 1e6844+03 1e6812+03 

6 1o67?6+03 106782+03 1*6800+03 1*6781+03 1o6816+03 Le6779+03 
7 1*6599+03 1*6609+03 1*6626+03 1o6604+03 1*6638+03 1o6600+03 
8 1*6504+03 1*6512+03 1*6530+03 1*6511+03 106537+03 1o6508+03 
9 106429+03 1,6434+03 1.6458+03 1.6435+03 le6463+O3 1,6431+03 

IO L6291+03 1*6298+03 1o6317+03 1*6301+03 lo6333+03 lm6296+03 

11 106222+03 f-6228+03 1*6256+03 1-6238+03 1*6258+03 1-6231+03 
12  le6114+03 1*6124+03 1*6L43+03 1*6122+03 106146+03 Io6124+03 
13 1*6005+03 Io6OIO+O3 106029+O3 1*6009+03 1*6043+03 1*6008+03 
14  1*5905+03 1,5914+03 1o5335+O3 1*5911+03 1e5943+03 1*5909+03 
15 1e5853+03 1-5860+03 1e5878+O3 1*5859+03 Io5888+03 1*5853+03 

16 105740+03 1o5745+03 1*5762+03 1*5741+03 lo5773+03 1*5?43+03 
I 17 Io8256+O3 1,8249+03 loC280+03 1o8256+03 lo8296+03 lo8237+03 

18 10819?+03 1,8199+03 1,8227+03 1+820i3+03 108233+03 1,8186+03 
19 1*8155+03 le8154+O3 1,8180+03 le8164+03 lo8190+O3 le8144+03 
20 1*8018+03 1*8017+03 lo8046+03 Lo8019+03 1e8051+03 1*7999+03 

I 
I 21 1*7968+03 1-7966+03 1.7995+03 1o7982+03 1e.8013+03 fo7959+03 
I 22 1.7928+03 1,7924+03 1.7947+03 1,7926+03 1-7959+03 107908+03 

23 1-7893+03 1*7894+03 1*7914+03 1.7894+03 1o7926+03 1.7879+03 
2 4  1-7889+03 1.78883013 1.7911+03 lo7892+03 1o7927+03 1*7877+03 
25 1*7761+03 1*7765+03 1*7785+03 Lo7768+03 1o7801+03 1o7752+03 

26 1*7162+03 lm7725+03 Io7748+03 lo7727+03 le7768+03 1-?714+03 
27 1.7646+03 1o7647+03 1*7670+03 1o7647+03 lo7681+03 1,7634+03 
28 1e7573+03 1,7>77+03 1.7604+03 1*7577+03 1o7608+03 1o7569+03 
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1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
1 3  
14 
1s 
* I  A U  

17 
18 
19 
20 

21 
22 
2 3  
24 
25 

26 
27 
28 

c 
30C KW RESULTS, M O  TUBE H X T H  HELICAL INSERT 

717 
BW-42 

Io7O43+03 
1*7027+03 
1*6936+03 
1 . 6876+03 
1-6835+03 

1.68 12403 
Lo6627+03 
1*6536+03 
1,6453403 
1 o 632 1+03 

I.o62Sfi+O3 
1e6147+03 
1,6035+03 
1*5933+03 
1o5882+03 

l,5?6?+03 
1.8283+03 
1 e 8 2  36+O3 
1 e 819 1+03 
1 . 8O50+03 

1 e 7999+03 
1 o79S7+03 
Lo?923+03 
1 ,?924+03 
la7794+03 

1-7756+03 
1.7675+03 
207615+03 

722 72 7 732 737 
BW-43 Rk-44 RW-45 RW-46 

1-7025+03 1*7018+03 1o705O+03 fo7005+03 
1o7015+03 1*?001+03 1.7025+03 106986+03 
1-6918*03 106914+03 f.6938+03 1.6897+03 
1*6857+03 1.6847+03 1*6875+03 1o6835+O3 
1 -6822+03 1.6811 +03 1o6838+03 1,6801+03 

1-6795+03 1*6783+03 1.6813+03 1,6769+03 
1,6618+03 1o6OO6+O3 1*6634+03 1,6590+03 
1*6!519+03 1*6512+03 1.6536+03 1.6496+03 
1 =6442+03 1*6436+03 1o6459+03 1o6420+03 
fo6313+03 1*6302+03 1o6322+03 1*6288+03 

1-6241+03 1 6229+03 106258+03 106221+03 
1o6134+03 1o6127+03 ‘Lo6145+03 le6114+03 
1o6018+O3 Le6012+03 1-6035+03 Lo5999+03 
1o5923+O3 1.5913+03 1-5934+03 1,5902+03 
i65a69+03 i,5862+03 1.5882+03 i , 5 8 5 2 + 0 3  

1,5?47+Q 1,5743+(13 1-5766+03 1,5734+03 
1.8262+03 108254+03 l-R208+03 1*8249+03 
1-8210+03 Lo8204+03 1o8236+03 1e8193+03 
Io8162+O3 1o815-P+03 le8191+03 lo8148+03 
lo8025+03 1.8020+03 10805O+O3 l-t3009+03 

te7976+03 1.7974+03 1-8006+03 1,7961+03 
1-7936+.33 1o7929+03 1o?957+03 1,7919+03 
i a 79O9+03 1,7895+03 l o  7924+03 1 o 7884+03 
1,7902+03 1.7892+03 lo7926+03 1,7886+03 
1*7772+03 1,7766403 Ie7797+03 1o?756+O3 

1o7739+03 1,7730+03 Lo7758+03 1,7718+03 
1.7656+03 107t50+03 1-7680+03 io7636+03 
ia7587+03 Lo7579+Oj 1*7610+03 1,7564+03 

742 
El#-47 

1,7019+03 
1.7003+03 
1.6919+03 
1*6847+03 
1,6817+03 

1.6783+03 

106509+03 

1 . 6302+03 

1 e 6606+03 

1.6432+03 

1*6235+03 
106126+03 
1.6010+03 
1*5912+03 
1-5862+03 

1.5741+03 
l08263+03 

1 8 169+03 
1,8025+03 

1 o 8 2 1  1 + O 3  

107979+03 
1-7934+03 
1 ?899+03 
1 , 7899+03 
1 a 7774+03 
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300 KW RtSULTSp MO TUBE WITH HELICAL I N S E R T  

747 752 757 762 767 772 
BW-48 BW-49 BW-50 0W-51 BW-52 BW-53 

1 1*7018+03 1o7O86+03 1*7052+03 1*7050+03 1*7061+03 lo7091+03 
2 1*7001+03 1*7062+03 1*7032+03 1-7034+03 1o7044+03 1,7073+03 
3 1o6917+03 1*6972+03 1.6944+03 1*6938+03 1o6953+03 loh981+03 
4 1*6846+03 1*6911+03 1*6876+03 1*6880+03 1*6889+03 1o6917+03 
5 1.6824+03 1*6876+03 1*6845+03 1*684!3+03 €o6%54+O3 1*6881+03 

6 1*6790+03 1*6847+03 1*6817+03 Lo6RL7+03 ia6%29+03 1*6853+03 
? 1*6608+03 1o6661+03 1*6635+03 1*6632+03 1,6647+03 la6672+03 
8 1*6514+03 1*6567+03 lo6543iO3 lO6537+O3 106550+03 1,6577+03 
9 106443+03 lo6490+03 1.6468+03 1*6464+03 106480+03 1,6504+03 
10 1.6304+03 1e6359+03 1*6333+03 f.6332+03 1*6343+03 1*6365+03 

11 f*6241+03 Io6293+03 1*6268+03 1-6259+03 1*6275+03 1a6303+03 
12 lo6128+03 1*6182+03 1.6153+03 lo6155+03 1o6168+03 1*6189+03 
13 lo6O15+03 1o6071+03 10604O+O3 1*6045+03 1o6048+03 1*6078+03 
14 1*5918+03 1*5971+03 1-5938+03 Lo5944+03 1o595L+O3 1*5977+03 
15 1*5862+03 1*5922+03 1*5892+03 1*5891+03 1o5894+03 1o5920+03 

16 1*5749+03 la5800+03 1o5775+03 1-5772+03 1.5781+03 1,5805+03 
17 1*8259+03 1*8322+03 L*8300+03 1*8298+03 1o8304+03 1,8332+03 
18 108204+03 1*8271+03 1*8234+03 1o8247+03 1o8251+03 108278+03 
19 1o8159+03 1o8224+03 1*81'32+03 1*8194+03 1o8218+03 1eR234+03 
20 108020+03 1*8086+03 1*8055+03 1.8060+03 1*8070+03 1,8096+03 

21 107975+03 1*8038+03 1.8007+03 l * R O l 4 + 1 ) 3  lo8020+03 1*8046+03 
22 107927+03 1o7996+03 1*7961+03 1*79?0+03 1o7977+03 1*7997+03 
23 1*7894+03 1e7958+03 1-7930+03 1*7936+03 lo7944+03 1*7968+03 
24 107894+03 1o796O*O3 1*7926+03 1*7930+03 1*7941+03 1o7966+03 
25 107?67+03 1o7830+03 1o7803+03 1o7805+03 1*7818+03 1,7839+03 

26 Lo7?25+1)3 1*7793+03 1o7766+O3 1*7?68+03 107785+03 1,7803+03 
27 1*7648+03 1*7716+03 1*7688+03 1*7688+03 1e7700+03 1.7723+03 
28 1*7577+03 1*7642+03 1o7615+03 1-7614+03 107631+03 l.o7655+03 
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I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 

300 KW RESULTS, M O  T U B E  WITH HECiCAL INSERT 

77 7 782 787 795 796 000 
8LI-54 “ - 5 5  HW-56 611 QPR I QKL-B 

1 1.7038+03 1.7(351+03 1.7038+03 1.6324~00 4.1849+01 8,4570+00 
2 1.701-7+03 im7035+03 107026+03  1.6299+00 601163+01 8-1161+00 
3 1.692Sii13 1.6941+03 1-6929+03 1*6125+00 3,5971+01 8e2918+00 
4 l0686L+03 1.6880+03 1.6872+03 loh010+00 3,9152+01 8ol.402+00 
5 1.6836+03 1.684lc03 1.6829+03 1.5944+00 3,6391+(31 8*1724+00 

6 1*6805+03 1.6812+03 1.6505+03 1-5894+00 3m8816+01 708999+00 
? 1e6625+03 1-6631+03 1o6623+O3 1*5574+00 3-7056+01 7,6619+00 
8 1*6527+03 1.6539+03 1-6533+03 1.5393+00 3-6575+01 7e7088+00 
9 106452+03 1.6462+03 1o645?+O3 105261+00 3*6471+01 7o7568+00 
10 1*6319+03 1-6325+03 1-6321+03 1-5009+00 3e5886+01 7.6923+00 

11 1-6253+@5 1 * 6 2 5 8 + 0 3  1*6253+03 1o4887+00 3,5363+01 7-8437+00 
12 1-6140+n3 1*6152+03 1*6146+03 lo4696+00 303514+01 8*3231+00 
13 1060Z7+03 1.6039+03 1*6033+03 t.4492+00 3.5476+01 7.8429+00 
14 f05931*83 P.5942+03 i f 5 9 3 7 * 0 3  1.4316+00 3,336‘?+01 8.@516+00 
15 105874+OJ 1*5889+03 1-5578+03 1.4220+00 304031+01 @ollO7+00 

16 l05?6C+03 1.5768+03 1*5764+03 1*4011+00 3.1718+@1 8.1681+00 
17 1.82eom : ~ m i + o 3  i.wa3+03 L . R ~ ~ ~ + o o  4.5748+01 i.2820+01 
18 1*8226+03 1*8229+03 1e8238+03 1 ,8546+00  4,6571+01 L-2556+01 
19 1*8156+03 Io8186+03 1e8155+03 lo8473+00 404525+01 le2148+01 
20 1-8042+03 108048+03 le@052+03 lu8277+00 4,6653+01 1.1447+01 

2L 107997+03 1.8000+03 1.8008+03 1,8123+00 4.5412+01 1.1420+01 
22 1.?95:+03 Le7958+i)3 1.7951+03 1,&3039+00 4.5435+01 1,0822+01 
23 1e7916+03 1,7930+03 1.7923+03 L-?975+00 4*4963+01 leG856+01 
24 lo7‘Jf5+‘33 1-7922+03 1 o 7 9 2 2 + 0 3  1,7961+00 4,6411+01 1.0758+01 
25 1*?7b9+03 le7796+03 1-7792+03 1-7729+00 405494+01 1eO867+01 
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300 K W  RESULTS, MO TUBE & I T H  HELICAL INSERT 

801 8 0 3  aos 807 808 8 16 
dR MFV-€? VFV-0 VVEL-P, Q U A L 8  DTSTAT 

1 3a3392+01 4,2704-02 406701-01 9.9259+01 3.8774-01 504763-01 
2 303047+01 4,2239-02 4,6527-01 9.8488+OL 3.9538-01 5.4355-01 
3 3.0679+01 3.9119-02 4,4402-01 9.4372+Cl 305518-01 4.9503-01 
4 3a1012+01 3.9467-02 4.5836-01 9*7420+01 3-5844-01 5.2753-01 
5 2a8218+01 3.5880-02 4.2067-01 8.9410+01 3.2600-01 4,4435-01 

6 3.0916+01 3.9271-02 4.6559-01 9.3957+01 3-7085-01 5.4430-01 
7 2,9394+01 3.7160-02 4,6518-01 9,8869+01 3-4410-01 5,4334-01 
8 2,8866+01 3,6387-02 4.7202-01 1,0032+02 303107-01 5.5944-01 
9 2,8714+01 3.6126-02 4.8108-01 1a0225+02 3,2920-01 508113-01 

10 2o8194tO1 305343-02 409442-01 1a0508+02 3.2262-01 6oL38O-OL 

11 2o7520+01 304433-02 4eY400-01 1.0500+02 3,0894-01 601276-01 
12 2,5187+01 3.1429-02 406622-01 9.9515+01 2,6790-01 505047-01 
13 2,7633+01 3.4377-02 5e3531-01 1.1378+02 300370-01 7.1953-01 
14 2.5317+01 3,1413-02 5,0944-01 1.0828+02 2,7323-01 6.5166-01 
15 2.5921+01 3,2111-02 5.3406-01 1.1351+02 2.7968-01 7.1617-01 

16 2~3!550+0l 2.9099-02 5.02R3-Gl 1.0687+@2 2.4933-01 603485-01 
17 3.2928+01 4.3963-02 3.1768-01 6*7519+01 3.474s-01 2.5339-01 
18 3o4015+01 4.5324-02 303310-01 7.0797+01 3,5805-01 2,7860-01 
19 3,2377+01 4.3086-02 3.2025-01 6.8065+01 3.4563-01 2 0 5 7 5 1 - 0 1  
20 3,5206+01 4.6623-02 3,6i~i-oi 7,6900+@1 3.8011-01 3.2a70-01 

2 1  3e3992+01 4.4933-02 3.5469-01 705385t01 3.6668-01 3.1588-01 
22 304612+01 4.5679-02 306613-01 7.7817+0€ 309262-01 303659-01 
23 3.4107+01 4,4954-02 306478-01 7.7531+01 308659-01 3.3412-01 
24 3o5653+01 4-6978-02 3.8221-01 801235+01 400376-01 3,6680-01 
25 3.4628+01 4,5436-02 3.8376-01 8*1563+01 3.7044-01 3,6978-01 

26 3.4248+01 4,4859-02 3.849’1-01 8,1822+01 307820-01 3,7213-01 
27 3.5514+01 4.6395-02 4.0809-01 8.6736+01 4,0507-01. 4-1817-01 
28 3o5148+01 405818-02 401149-01 8.7458+01 309976-01 402516-01 
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I 300 KK 2 F S U L T S T  MO T1JP.E W I T H  HELICAL INSERT 

817 820 82 5 826 027 828 
TSATK PSATO VHEAO DPB-G DPB-ST DTO-SO 

1 1*6625+03 4*7951+01 I.8200-01 9,6468+00 5.4988+00 4-3480*01 I 2 1.6606+03 4.7602+01 1-7934-01 9.5166+00 5,6422+00 4.3975+01 
3 1*6527+03 4.6179+01 1.5851-01 9.4396+00 5,5916+00 4,2055+01 
4 1*0463+03 4-5004+01 1.6508-01 9*R162+00 5.6464+00 402327+01 1 5 1.6435+03 4.4493+01 1.3774-01 9.7008+00 5.5089+00 4.1166+01 

6 1.6400+03 4,3861+01 1.6686-01 
7 1.6240+03 4,0969+01 1.5775-01 I 8 i.614Oi03 3.9306+01 1,5674-01. 
9 1e6069+03 3*8240+01 1.5860-01 
10 1-5935+03 3,6252+01 1-5946-01 

I f  1,5567+03 3.5231+01 1.5523-01 
12 1.5769+03 3.3763+01 1.3429-01 
13 1.5655+63 3.2072+01 1.6793-01 
14 lo5557+03 3.0616+01 1.4LO4-01 
15 1.5498+G3 2*9791+01 1-5650-0I 

I 

9.52 L5+0O 
9,8604+00 
9.3447+00 
9.1556+00 
9.2244+00 

9,4454+00 
9.5584+00 
9,3079+00 
8,9640+00 
8,84l.2+00 

5,5807+00 
5.6146+00 
5o3918+OO 
5 2 7 8 5+00 
5e2040+00 

5o0748+00 
4.98 LO+OO 
5.0512+00 

4,8a67+00 
4,9450+00 

4,2262+01 
4- 0461 +01 
4.0437+01 
4*0392+01 
3*9889+01 

3*9972+01 
3,9036+01 
3*9376+01 
3*9O78+01 
3,9830+01 

I 16 1,5394+03 2,8607+01 1.3352-01 9.1016+~0 4,6557+00 3.8315+01 
17 1,7864+03 7-6849+01 1.2745-01 9.8088+00 1e9608+00 4.4853+01 
18 1.7808+03 7-5524+01 1.3177-01 8.3133+00 3.3152+00 4*5261*01 I 19 1077?2+03 7.4663+01 1.2592-01 9.1707+00 4.1967+00 4.4662+01 
20 1.7636+03 701420+01 1,5394-01 lo0408+01 408696+00 4*4917+01 

1 21 
i07585+@3 7,0188+01 1,4544-01 1.0546+01 4.7169+00 4*4917+01 

23 1.4502+03 6,8225+01 1.4965-01 9,8531+00 4,6169+00 4*5192+01 

I 2 5  1,73?5+03 6.5195+01 1.5512-01 l.O126+01 4.4933+00 4,4697+01 

22 1,7539+03 6,9091+01 1.5262-01 9 , 8 8 2 5 + 0 0  4.6939+00 4*4993+01 

24 Le7494+03 6,8029+01 1,6386-01 9e8040+00 4e4594+00 4-5391+01 

26 i.7326+63 6-4019+01 1.5760-01 9.7499400 4.6083+00 4,5678403. 
27 i..725i+Zr3 5.2228+02 i .7278-0i  i oOi3 i+Oi  4 0 5 i 2 5 + 0 0  4,4999tOi 
28 1 J189+03 6.0757+01 1,7205-01 9.6222+00 4,3933900 4.4260+01 

I 
I 
I 
I 
I 
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300 KW RESULTS,  MO TUBE WITH HELICAL INSERT 

2 4,1121+02 409234+00 f06428+02 lO7835+O1 3.9908+00 ' 
3 4,0422+02 2,0410+00 1-6004+02 1.3225+01 4*1066+00 I 

4 309801+02 5,2550-01 1.5871+02 9,5244+00 4-0537+00 I 
5 3,9962+02 4,4800-02 1.5771+02 6,0267+00 4.3338+00 

6 4,0209+02 
7 3,8336+02 
8 3.8025+02 
9 3,a367+02 
10 3,8206+02 

11 3-8377+02 
12 3,8759+02 
13 3.7935+02 
14 3o8450+02 
1 5  3-8873+02 

I 

8.7692-02 1.5475+02 608268+00 4,1149+00 j 
-103363+00 1.5249+02 1.1472+01 4-1152+00 
-7,6366-01 1.5169+02 1,0004+01 401474+0U ~ 

-L.5126+00 1.5249+02 1,1836+01 4,1812+00 
-3,8295+00 105144+02 1.5388+01 4c2200+00 

-4,09?0+00 1.5200+02 lO5749+O1 4,2981+00 ~ 

-4,8275+00 1,5008+02 1,6461+01 4-2304+00 ,/ 

-3,2323+00 1.5314+02 1.4573+01 4,5000+00 , 

I 

-4, 1787+00 1.5184+02 1a5600+01 4o5308+00 ,I 

I -3-8004+00 1*5108+02 1o5138+01 4-5275+00 

17 5,2394+02 2,2761+01 1.9491+02 3.2568+01 4,2606+00 
18 5,1382+02 1,7301+01 1.9287+02 2,9074+01 4,1414+00 
19 5oO527+02 1.3607+01 1*8987+02 2,6129+01 4,2642+00 
20 4,8525+02 1.0482+01 1.8503+02 2.3664+01 3.9660+00 

21 4,8552+02 1,1454+01 l.R510+02 2,4489+01 4,0759+00 

23 4,8784+02 1,2365+01 1,8606+02 2,5329+01 401381+00 

1 

22 4,a535+02 iO172a+o1 i.8515+02 2.3+741+01 4,0751+00 

24 4,8313+02 to2900+01 1o8509+02 2.5826+01 3o9881+00 
25 4,6420+02 1o2354+01 107924+02 2a5151+01 309399+00 

26 4.5600+02 l,3193+0f 1.7833+02 2.6157+01 4,0053+00 ' 
27 4,4530+02 1,2526+01 1.7464+02 2,5393+01 308638+00 - !  
28 403731+02 1.2654+01 1*7160+02 2.5243+01 308423+00 i 

i 
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300 KW RESULTS* MO TlJRE F i T H  H E L I C A L  I N S E R T  

847 
RNA 

it 1 1-9202+00 6.5664+02 fi 
2 1.9220+00 6,4398302 \i 
3 1,9175+00 6.2582+02 
4 1 91 50+00 6,3399+02 
5 1o9L57+00 5,9302+02 5’ 

,’ 

6 1.9135+00 6.2455+02 
7 1.9095+00 6,2451+02 
8 1,9087+00 6,1366+02 
9 1.9084+00 6,1466i-02 

LO 1,9035+00 6.0901+02 

11 lo9028+00 5*9793+02 
12 1*8977+00 5,6723+02 *’ 
13 1,8957+00 6.0750+02 
14 1.8942+00 5.6765+02 
15 1.8917+00 5,7111+02 

16 1.8879+00 5.4229+02 .& 
17 L19460+00 6.0321+02 1; 
19 1,9429+00 6.0269+02 1 
20 109401+00 

18 1,9433+00 6-2057+02 

2 1  1.9418+00 6,3053+02 
22 1.9358+00 6o3066+02 
23 1o9371+00 6.2106+02 
24 1-9319+00 6,4441+02 
25 1.9307+00 6.5230+02 ,., 

d 

852 
TBI -1  

1-5540+03 
1.5518+03 
1,5382+03 
1 . 5320+O3 
1.5228+03 

1- 5232+03 
1.5034+03 
1,5004+03 
1 4885+03 
1o4709+03 

1.4665+03 
1.4449+03 
1.4427t03 
1 429 1+03 
1 4238+03 

1 3982+03 
1 6076+03 
1 . 6076+03 
1o6108+03 
1-6126+03 

1-6166+03 
1.6188+03 
1,6isa+o3 
1- 6158+03 
1, 5974+03 

1 - 6O62+03 
i,6iiiO+213 
1- 5988+03 

-57- 

854 
TBI-2 

1.6656+03 
1.6621+03 
1-6535+03 
1 -6443+O3 
1 ,6388+03 

1,6342+03 

1.6076+03 
1 -6171+03 

1 5993+03 
i .5a66+03 

1 .5813+03 
1 5734+03 
1,5628+03 
1-5558+03 
1.5514+03 

1 . 5430+03 
1.7988+03 
1 7945+03 
1,7909+03 
1.7790+03 

1 e 7746+03 
I. ,7706+03 
Lo7674+03 
1 s  7660+03 
10 7559+03 

1.7504+03 
i 741 oi-63 
1 *7352+03 

a56  
T B I - 3  

1 6?35+03 
1.6709+03 
i,6621+03 
1-6535+03 
I. 6484403 

1,6434+03 
1,6272+03 

106103+03 
1.5979+03 

1 6 166+03 

1 5924+03 
1.5826+03 
1.5743+05 
1 e 5659+O3 
1 5615+O3 

1 . 5532+03 
1,7896+03 
1 7865+03 
1 ,7852+-03 
1,7?42+03 

1.7720+03 
1.7683+03 
1.?656+03 
1. 7646+O3 
107550+03 

1 - 5 I a + o 3 
i 0  7444+03 
1.7366+03 



300 Khl R E S U L T S ,  M O  TUBE WITH HELICAL I N S E R T  

868 870 
1 8  SP I P-T I 

860 862 864 866 
1 8 1 - 4  T O I - 5  T R I - 6  T R I - 7  1 

1 lo6f~60+O:3 1-6:~43+c)J le6696+03 i06507+03 I s ,I* : 4 5 6 + 0 2  
5.8 192 C O  2 2 i o 6 t z j + 0 3  ~ 6 0 a - r - 0 3  i.6669+03 106470+03 

3 le6544+03 1*6507+03 1*6572+03 1o6369+03 5,8324+02 
4 1-6461+03 106424+03 106489+03 1.6290+03 ,I , 5 a  7796+02 
5 1*6393+03 1e6369+03 leh438+03 1*6228+03 5o7620+02 'I 
6 1o6347+03 1*6316+03 106388+03 la6171+03 
7 106184+03 l06149+03 l06219+03 106002+03 ' 1  
8 Lo6066+03 1o6034+03 1.6112+03 1*5879+03 1 
9 1-6002+03 1oS965+03 la6048+03 1a5822+03 
10 le5870+03 1oS835+O3 1*5919+03 1*5681+03 

I 5.7400+02 
I 5.7092+02 
1: 5,6916+02 i :  506696+02 
i 5.6432+02 

1 2  1*5809+03 
12 1-5734+03 
13 1*5637+03 
14 loL5558+03 
15 1o5518+03 

16 1*5426+03 
17 fo7974+03 
18 1*7931+03 
19 1o7900+03 
20 Io7782+03 

21 le7738+03 
22 1o7706+03 
23 1o7669+03 
24 i*7656+03 
25 1-7541+03 

26 1e7499+03 
27 1o7407+03 
28 1,7338+03 

io5782+03 
1 5699+03 
1o5615+03 
1 o 5532+03 
1- 5488+03 

l o  5400+03 
1o7974+03 
1.7931+03 
fo79OO+O3 
1-7777+03 

1.7733403 
1o7702+03 
1*7660+03 
1. 7651 +03 
L o  7531+03 

1-7499+03 
1-7403+03 
l o  7324+03 

1-5857+03 
1 5765+03 
1 5677+03 
Io5593+O3 
fo5558+03 

1.5470+03 
1 7974+03 
1 7940+03 

1.7786+03 
1 J905+03 

1-7746+03 
1e7720+03 
1 076?4+O3 
1o?669+O3 
1a7564+03 

1.?518+03 

1,7361+03 
1*7435+03 

le5633+03 
lo554O+03 
1 5439+03 
1*5356+03 
1 53L2+03 

1.5224+03 
1- 7896+03 
l e  7852+03 
1*7821+03 
f o  7692+O3 

1 7646+03 
1- 7600+03 
La7564+03 
1-7545+03 
1,7426+03 

l o  7389+03 
1 7292+03 
1 72 14+03 

I 
5- 6300+02 
5 586O+O2 
6 7 100+02 
5.5596402 

' 5,5244+02 

! I i 

1 5,4892+02 

1 
I I 1 5-9424+02 

1 5,9676+02 
5,9466+02 ! 5.9508+02 

I 
I 

1 5,9424+02 

i 5,9382+02 
j 5*9592+02 I 
' 509046+02 1 5,9130+02 

i I 5.9214+02 I 1 509340+02 

I 
I 1: 

5.9214+02 

I I 
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300 Kkt RESULTS, MO TUBE HITH HELICAL I N S E R T  

872 874 876 878 880 882 
SPOP S P I P  V C S I T  YCSOT VCSOT VCSOT 

1 4.2232+01 3,6838+01 1*665'8+03 1*6638+03 1*6628+03 1.6633+03 
2 4*2025+01 3*6721+01 1-6639+03 1.6618+03 1.6612+03 1*6613+03 
3 4*0493+01 3*5218+01 1*6572+03 1*6545+03 1*6537+03 1.6546+03 
4 3*9491+01 3*4098+01 1*6492+03 1*6463+03 1*6469+03 1*6469+03 
5 3*8901+01 3-3538+01 1*6459+03 1*6437+03 1-6451+03 1-6445+03 

6 3.8135+01 3.2889+01 1,6429+03 1*6396+03 1-6397+03 1*6402+03 
7 3*5394+01 3*0001+01 1*6273+03 1*6236+03 1*6236+03 1*6238+03 
0 3*3390+01 2*8204+01 1*6165+03 1*6136+03 1-6136+03 1*6137+03 
9 3*2212+01 2*7025+01 1*6094+03 1*6067+03 1*6068+03 1*6064+03 

10 3*0@60+01 2*4726+01 1*5951+03 1o5940+03 1*5927+03 1*5937+03 

11 2*3056+01 2*3724+01 1*5885+03 1-5861+03 1-5859+03 1*5861+03 
12 2*7496+01 2-2015+01 1*5797+03 1*5763+03 1*5765+03 1*5773+03 
13 2*5757+01 2-0394+01 1*5676+03 1*5665+03 1-5658+03 1*5653+03 
14 2*4107+01 1*8802+01 1*5589+03 1-5555+03 1~5555+03 1*5555+03 
15 2*3341+01 1*7918+01 1*5521+03 1*549?+03 1*5495+03 1.5497+03 

16 2,1749+01 1.6445+01 1 .5413+03  1,5395+03 1,5400+03 1*5395+03 
17 6*4956+01 6*2220+01 1*7895+03 1-7854+03 1*7852+03 1*7863+03 
18 6*4926+01 6*2909+01 1*7833+03 1*7806+03 1*7803+03 1*7804+03 
19 6-4904+01 6*2625+01 1*?798+03 1*7781+03 1*7783+03 1*7778+03 
20 6*4423+01 5-9118+01 1*?669+03 1.7638+03 1,7630+03 1,7635+03 

21 6*3068+01 5*7733+01 1*7623+03 1*7587+03 1-7580+03 1*7596+03 
22 6- 1977+01 5*6525+01 1*7572+03 1-7529+03 1-7536+03 1*7539+03 
23 6*1005+01 5*5611+01 1*7536+03 1-7498+03 1-7507+03 1*7498+03 
2 4  6*0621+01 5*5258+01 1-7527+03 1*7492+03 1-?487+03 1*7489+03 
25 5-7851i-01 5-2429+01 1*7400+03 1*7366+03 1-7362+03 1*7371+03 
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300 K W  RESULTS’ M O  TUBE N I T H  HEtICAL INSERT 

886 888 8 3  1 893 895 897 
V C S O T A  VCOP DPVC 

3 ie6543+03 4.6454toi i 5.3300-01 

1 1 6633+03 4- 8089+01 ,r4T5900-01 
2 1.6614+03 4.7755+01 1 4.4800-01 

4 1-6467+03 
5 1.6444+03 

6 1e6398+03 
7 1o6237+03 
8 1o6136+03 
9 1e6066+03 
10 1,!5935+03 

i 4.508 1+0 1 
4m4672+01 

I 

4e3836+01 ; 
4e0907+01 
3e9244+01 
3a8201+01 
3a6239+01 

11 1o5860+03 
12 1o5767+03 
13 1*5659+03 

15 1-5496+03 
14 lo5555+03 

16 1e5396+03 
17 I .o7856+P!3 
18 1o7804+03 
19 lo7781+O3 
20 1*7634+03 

21 1-7588+03 
22 le7535+03 
23 1,7501+03 

25 le7366+03 
24 107490+03 

26 1*7326+03 
27 107246+03 
28 1m7183+03 

3o5128+01 
3,3737+01 
3o2130+01 
3n0575+01 
2 e 9771+O 1 

2,8632+01 
7,6666+01 
7e5428+01 
7,486 1+01 
7e1368+01 

7,0261+01 
6,8996+01 
6 8190+O 1 
6,7923+01 
60 4985 +O I 

6-40 12+0 1 
6e2116+01 
6 e 061 5+O 1 

4.5400-01 
2.6400-01 

5.5600-01 
6.5400-01 
4.2800-01 
4.1300-01 
2.4400-01 

3.7100-01 
4.5100-01 
2.5500-01 
5.1300-01 
2.3600-01 

1.9100-01 
9.2500-01 
6.85 00-01 
4.1700-01 
8.3400-01 

8.4400-01 
8.9300-01 
8.4000-01 
8.9300-01 
8.0200-01 

9.1600-01 
7.3800-01 
8.0800-01 

H C S O T  
l o  5099+03 
1.5075+03 
le50O2+03 
1 a 4897+03 
104862+03 

1 3933+03 

1.3600+03 
1o3814+03 

l e  3381+03 
1*3303+03 

1.3197+03 
1.5149+03 

1,5329+03 
1.5214+03 

1e5213+03 

l e  5 181 +03 
lo5291+O3 
1o5332+03 
1e5432+03 
l e  5443+03 
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HCSOT HC 1 A3 
fo5120+03 1o1224+02 
1,5102+03 lo1425+02 
Io5017+03 1of686+02 
1e4902+03 lc.l616+02 
1e4875+03 1e2063+02 

1-4800+03 1.2038+02 
1,4623+03 1.2054+02 
1o4374+03 1o2104+O2 
1o4294+03 1.1986+02 
1,4064+03 1o1955+02 

1o3938+03 1o1702+02 
io3a3i+o3 iei54i+02 
fo3618+03 1e1398+02 
lm3388+03 1e1187+02 
1e3303+03 1e1059+02 

1,3209+03 lo1018+02 
1.5175+03 100146+02 
1o5229+03 loOO58+02 
105356+03 1e0072+02 
1-5236+03 9,9242+01 

1*5202+03 9,8538+01 
1*5342+03 9,8516+01 
1,5358+03 9,7064+01 
1.5447+03 9,7504+01 
1o5463+O3 908428+01 

105491+03 9,8340+01 
1*5534+03 9e3308+01 
1o554O+O3 1e0116+02 



1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

1 1  
12  
13  
14 
15 

16 
17 
18 
19 
20  

2 1  
22 
2 3  
24 
2 5  

26 
27 
2 8  

300 KW RESUI.TS, MO TUBE W l T 9  : ( L L I C A L  INSERT 

899 901 9 0  3 905 9 0 1  909 
HC I A 3  3'4A9 9H49 3HA21 9HA2f 3iiA33 

f a 2 9 4 0 + 0 2  4-3676+02 4*9792+C2 8*6864+02 7,8224+02 1e0924*03 
1*3141+02 4,3569+02 4*9465+02 8.6493+02 7a8121+02 L*OE93+03 
1-3050+02 4-4050+02 4*9946+02 8*1754+02 7.8287+02 1*0918+03 
1,3312+02 4-3476+02 4*9020+02 8,5582+02 7,7428+02 1,0814+03 
i.3427+02 4,3987+02 4.9751+02 9 . ~ 2 0 7 + 0 2  7,5058+02 imr3a6i+03 

1,3666+02 4 ,3170+02  4.8890+02 8,5504+02 7,6990+02 L,0732+03 

1,3732+02 4,1771+02 4.7328302 8,3143+02 7-4974+02 1.0520+03 
1.3462+02 4,1588+02 4.7210+02 3,2942+02 7,4861+02 L,Oft63+03 

1.3462+02 4,2730+02 4,8422+02 8,4238+02 7*6346+02 1*0643+03 

1-3495+02 4-0699+02 4.6123+02 8 ,  1567+02 7 -3781+02  1-0338+03 

1,3286+02 4*0094+02 4.5650+02 8.0864+02 7,3036+02 lcQ238+03 
1.3169+02 3,9569+02 4,5225+02 8,0207+02 7.2379+02 1*0185+03 
1*3070+02 3-8998+02 4*4334+02 705379+02 l , f 6 5 4 + 0 2  1,0050+03 
1,2303+02 3-8655+02 4,3903+02 7,8692+02 7aL103+02 1oOOOO+O3 
1,2819+02 3-7823+02 4,3070+02 7 , 7 1 9 9 t 0 2  7-0051+02 9.8705+02 

i ,2734+02 3.7606+02 4.3072+02 ~ 7 3 7 a + o 2  7.0142+02 9,a455+02 
1-1642+02 4.7614+02 5*5094+02 9,4137+02 8*5984+02 1*1692+03 
1 ,  1642+O2 4-7086+02 5-4346+02 9*3633+02 8-5164+02 LalE25+03 
1.1612+02 4,7452+02 So4800+02 9.3898+02 8-5436+02 l,lh72+0J 
1-1596+02 4-5808+02 5-2936+02 901993+02 8-3652+02 1-1477+03 

1.1526+02 4*5166+02 5-2382+02 9-0834+02 8-2702+02 1a1382+03 
1.1524+02 4,5296+02 5,2248+02 9,1294+02 8.2612+02 I .  1416+03 
1.1422+02 4.54.1'++02 5.2278+02 9-0861+02 8.2378+02 1.1394+03 
l ~ l f i 6 6 + 0 2  4-5106+02 5.2102+02 9-0567+02 8e2026+02 1,1373+03 
1,1471+02 4,4891+02 5.1843+02 9,0613+02 6e1819+02  1.1339+03 
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3 
4 
5 

h 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 8,6350+02 I 

17 1.0279+03 [ 
I 18 1,0128+03 

19 leO150+03 

300 K W  RESULTS,  1'10 T 'JRE WITH HELICAl INSERT 

9e9631+02 1-0866+03 1o1267+03 
1,1772+03 1-3588+03 le36P8+03 
1e1679+03 103525+03 103651+03 
1.1638+03 1*3682+03 1*3615+03 

9 1  1 - ?  1 315 917 919 92'  
9HA33 { i  ,I-A45 3HA57 9HA57 ' 

4 19.32~02 
9 2 1 65 + 0 2 
3,2121+02 
9,1405+02 
9,1850+02 

9,1071+02 
9a0372+02 
8e9580+02 
ao9467+02 
8a8849+02 

8,7826+02 
8*7709+02 
8 a 6862+02 
ae6695+02 
8e5694+02 

1 o 0 4 1  14-03 
1 e 0464 +03 
leO43O+03 
1,0401+03 
1 e 0420+03 

1.0376+03 

1.0331+03 
le027O+03 
1.0275+03 

1,0318+03 

1.0213+03 
1.0219+03 

1,0€81+03 
1 . 001 3+03 
1.0180+03 

1,3387+03 
1.3272+03 
1.3288+03 
k 3095+03 
1 e 3 152+03 

1,3034+03 
1-2696+03 

l e  2285+03 
I. 23?6+03 

l a  1907+03 

1.1773+03 
1o1594+03 
l e  f295+03 
1-1108+03 
leO986+03 

P.3001+03 
le3039+03 
1 ,%995+03 

r o m i a + 0 3  
L o  %924+03 

la2867+03 
1,2632+03 
102514+03 
1*2432+03 
1,2198+03 

1,2039+03 
1, €906+03 

l o  1552+03 
f,1422+03 

101673+03 

20 9,9637+02 

21 9,8898+02 
22 9,7804+02 
23 9.7749+02 

25 9,6535+02 
24 9,7077+02 

26 9.6233+02 

28 3.5284+02 
27 9*5485+02 

1 1.1599+03 

1 e 1580403 
1 o 131 1+03 

1 1e1276+03 
; 1.1280+03 

1*1137+03 

! 
1 e 1039+03 
1 0 0996403 
1 0904+03 

~ 

1.3280+03 1-3542+03 

1.3210+03 le3590+O3 
103417+03 1,3474+03 
1-3460+03 le3588+03 
1e3495+03 1*3634+03 
1-3500+03 la3530+03 
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300 K W  RES..:LTS, MO TUBE WITH HELICAL INSERT 

923 
9H.469 

925 
3HA81 

927 
9HA81 

931 
9HA93 

935 
3 H A Y 3  

1 1.3620+03 1.4348+03 1.4075+03 1.4186+03 P 
2 1*3639+03 1o4316+03 1o4065+03 1*4175+03 
3 1-3538+03 1o4258+03 1-3959+03 1o4077+03 
4 1*3429+03 1o4098+03 1o3837+03 1-3955+03 104368+03 
5 1.3418*03 1,4134+03 1.3835+03 1.3966+03 ' 1 . 4397 003 
6 1*3341+03 1-4069+03 1-3762+03 1*3872+03 ' io'3302+03 
7 1*3088+03 1*3817+03 1.3492+03 1-3598+03 1.4066 903 
a i0z926+03 i03657+03 i.3334+03 i.3409+03 1.385ZS-03 
9 1-2853+03 1*3566+03 1,3254+03 1*3327+03 1.3753903 
10 lo2618+03 1*3324"F03 1-3313+03 1o3070+03 fo 3 5 0 0 k Q 3  

11 1.2496+03 1.3244+03 
12 102330+03 f,3132+03 
13 1o2111+03 1*2895+03 
14 1*1971+03 1*2748+03 
15 1o1805+03 1,2603+03 

16 1*1544+03 1-2489+03 
17 1-3828+03 1o5068+03 
18 1*3964+03 1-5033+03 
19 1-3986+03 1o5104+03 
20 1-3929+03 lo4918+03 

21 1.4083+03 104801+03 
22 1-4066+03 1o4906+03 
23 1.4197+03 1.4857+03 
2 4  1o421C+03 1-4892+03 
25 1-4094+03 1-4831+03 

26 1.4139+03 1.4847t03 
i*4094+a3 . r - . , c . n - n  27 I , . t I O 3 - - U 3  

28 1-4061+03 lo4739+03 

1 2a86+03 

1 2474+03 
l o  2735+03 

1-2301+03 
1-2121+03 

1*1853+03 
1,421 9+03 
1.4302+03 
1*438?+03 
1*4232+03 

1.4352+03 
1 4449+03 
1*4593+03 
1.4615+03 
1-4536+03 

i.4588+03 
i,4?527+03 
1*4532+03 

1 2935+03 
1o2794+03 
1*2527+03 
lo2339+03 
1.2205+03 

1o2016+03 
1.04491+03 
1*4540+03 
lo4612+03 
1-4403+03 

I 
-1 

1.4467+03 4 
1.4528+03 j 
1-4632+03 , 
104637+03 :' 
1.4584+03 

104643+03 * 

f04620+03 i 

<> 

3 ~ c r - s % ~ n %  I 
1.127d'UA 

. -u .Y .-  
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1 
2 
3 
4 
5 

5 
7 
8 
9 
10 

11 
12 
13 
14 
1 5  

16 
17 
18 
19 
2c 

21 
22 
23 
24 
2 5  

20 
27 
28 

I '  ' I  
I I  

i 
1 1  

1 1  

300 KW R E S U L T S ,  MO TUBE WiTH HELICAL INSERT 

1*4781+03 145173+03 104883903 1*5208+03 
1e4738+03 1a5134+03 184844303 1*5099+03 
1*4726+03 fo5L00+03 1*4814+03 1o5060+03 

937 939 941 
7: i II 9HA105 

' 1,4318+03 
1 4276+03 
1 4210+03 
le4073+03 
1,4071+03 

1 e 3980+03 
1 3759+03 
1- 3540+03 
1*3459+03 
1 3222+03 

943 945 951 
3HA117 9HA117 HCUSTU 

1*4714+03 1-4397+03 Lo4524+03 
104654403 Io4373+O3 1*4470+03 
1.4606+03 1*4307+03 1o4447+O3 
1*4456+03 1e4157+03 1m4298+03 
1-4450+03 1e4159+03 1e4322+03 

1*4368+03 1*4077+03 14422?+03 
1*4176+03 lo3878+03 1uft063+03 
l03936+03 103657+03 le3883+O3 
1*3858+03 la3587+03 1e3823+03 
f.3622+03 Le3328+03 1-3626+03 

1.3097+03 1.3527+03 1e3223+03 1*3531+03 
Lo2971+03 1*3415+03 1e3111+03 1.3415+03 
1*2705+03 1.3173+03 1*2852+03 1o3231+03 
1*2515+03 1-2962+03 1*2647+03 la3110+03 
1*2406+03 1o2879+03 la2555+03 1a2958+03 

la2259+03 1-2773+03 1*2427+03 1.2820+03 
1-4716+03 1-5129+03 1*4804+03 1-5640+03 
1*4773+03 1*5147+03 1-4857+03 1*5622+03 
1*4854+03 1.5254+03 Lo4942+O3 1.5646+03 
1*4641+03 1-5072+03 1-4764+03 1o5442+03 

1*4673+03 1*504?+03 lm4746+03 1.5382+03 
1.4726+03 105122+03 104832+03 le5382+03 
Ie4804+03 1-5151+03 1e4901*03 1o4367+03 
1o4826+03 1*5191+03 1*4927+03 le5336*03 
1*4760+03 1*5174+03 1*4875+03 1,5262+03 
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300 K W  RESULTS,  MO TUBE WITH HELICAL INSERT 

953 961 965 971 972 975 
HCOSTD MFA Q A  QKL-HC QCOND MFV-HC 

1 104370+03 72558-02 2*5168+01 3*4755+00 2,1692+01 2.7744-02 
2 1*4329+03 7.3071-02 2-5191+01 3o3494+0G 2o1842+01 2-7920-02 
3 lo4271+03 701737-02 2*4620+01 3o4895+00 2-1131+01 2-6952-02 
4 1o4119+@3 7.3527-02 2.4697+01 3*5607+00 2,1336+01 2o7152-02 
5 104134+03 702148-02 Z04386+01 305754+00 2.0€31'1+01 2.6466-02 

6 1o4014+03 7-2717-02 2*4397+01 3*5017+00 2o0895+01 2,6536-02 
7 1*3786+03 7-3405-02 2o4257+01 3.5769+00 2o0680+01 2*6137--02 
8 1o3536+03 7-2676-02 2o3510+01 3*9566+00 1o95!53+01 2-4641-02 
9 1*3455+03 7,3420-02 2.3627+01 3.9784+00 Lo9648+01 2,4714-02 

10 1-3171+03 7-3739-02 2.3254+01 4*1763+00 L0907R+01 203911-02 

11 1o3049+03 704197-02 2*3246+01 4*3399+00 1.8906+01 2-3647-02 
12 1-2905+03 7-3658-02 2,2877+01 4.6034+0;! 1*8274+01 2.2798-02 
13 lo2ti15+03 7-4362-02 2-2628+01 406617+0ki 1.7966+01 202349-02 
14 1o2385+03 7-3769-02 2-21jS9+01 4.9900+00 lo7069+01 201173-02 
15 1*2263+03 704768-02 2.2208+01 5.0286+00 1o7180+01 2,1278-02 

16 1o2125*03 704189-02 2o1835+01 5oOS89+00 1*6736+01 2,0678-02 
17 1-49(?9+03 7-6019-02 2-7458+01 7o2084+00 2.0250+01 207026-02 
18 1-4923+03 706048-02 2 * 7 5 1 4 + 0 1  6*9147+00 2-0599+01 2,7441-02 
19 1*5003+03 705268-02 2.7456+01 6o4390+00 2o1017+01 2,7974-02 
20 1-4790+03 7.5952-02 2-7338+01 6*2402+00 2.1098+01 2.7935-02 

2 1  1*4775+03 7.6312-02 2o7428+01 6o1934+00 2-1235+01 2-8070-02 
22 1*4845+03 7.6314-02 2.7587+01 5*4506+00 2o2136+01 2,9206-02 
23 1-4870+03 705452-02 2o7359+01 5.2947+00 2o2065+01 2.9077-02 
24 1.4901+03 7-6492-02 2.?812+01 500454+00 2,2767301 2-9990-02 
25 1*4822+03 7-4756-02 207136+01 4-957!3+00 2o2178+01 2,9088-02 

26 1.4843+03 7,4702-02 207101+OL 4*6180+00 2 0 2 4 8 3 + 0 1  2.9445-02 
7 7  1.7c1i~n3 7 E--n 
L I  l o - r r z ~ ~ u d  rorcdu-92 2.31r53+0: 4.156?+00 2o3226+f)? 3,00??-02 
28 1.4770+03 7-4488-02 2*6815+01 3*9951+00  202820+01 2-9736-02 

-65 - 



300 KW RESULTS, MO TUBE WITH H E L I C A L  I N S E R T  

976 977 980 981 989 992 
QUALHC VFV-HO VYELVC VVELHC LMOTHC UO HC 

f 2,5190-01 3,0317-01 2,9179+01 7o3501+00 4,1027+02 3.0785+01 
2 2.6332-01 3.0719-01 2.9566+01 7*4476+00 4.1908+02 300166+01 
3 2,4471-01 3,0472-01 2,9328+01 7.3876+00 4,1001+02 3.0134301. 
4 2,4660-01 3.1545-01 3,0360+01 7*6477+00 4,1770+02 2*9912+01 
5 2,4046-01 3,0974-01 2.9812+01 7.5095+00 4,1098+02 2.9777+01 

6 2,5060-01 3,1533-01 3,0350+01 7.6450+00 4.1110+02 2*9782+01 
7 2.4203-01 302821-01 3.1589+01 7.9572+00 4*1327+02 2*9456+01 
8 2.2420-01 3,2078-01 3,0874+01 7-7771+00 4*0879+02 2.8861+01 

10 2.1827-01 3,3535-01 3.2276+01 8*1303+00 4,0418+02 2*8873+01 
9 2-2521-01 3,3015-01 3,1775+01 8.0042+00 4*0598+02 2*9205+01 

11 2.1217-01 3,4092-01 3,2812+01 802654+00 3,9721+02 2.9369+01 
12 1,9433-01 3,4060-01 3*2781+01 8o2575+OO 3*9519+02 2*9051+01 
13 1.9744-01 3 . ~ ~ 1 - o i  3,3540+01 8.4485+00 4,0012+02 2.8380+01 
14 1.8416-01 3,4472-01 3*3178+01 8.3575+00 3*9504+02 2,8022+01 
15 1,8533-01 3,5514-01 30418L+01 F3o6100+00 3*9429+02 2,8266+01 

16 1,7717-01 3,5787-01 3*4443+01 8*6762+00 3,9389+02 2-7819+01 
17 2,1359-01 1-9590-01 1,8855+01 4-7494+00 2,6785+02 5,1446+01 
18 2,1678-01 2.0210-01 i.q45z+oi 4,8998+00 3-0762+02 4.4885+01 
19 2.2440-01 2,0755-01 1,9976+01 5.0319+00 3o17OO+O2 4,3466+01 
20 2.2775-01 2,1717-01. 2o0902+01 5.2652+00 3-4996+02 3*9202+01 

22 2,2907-01 2,2158-01 2.1326+01 5-3721+00 3.4529+02 3*9865+01 
22 2.5103-01 2,3468-01 2.2587+01 5*6896+00 3*6652+02 3*7772+01 
23 2,5005-01 203633-01 2.2746+01 5-729?+00 3*6582+02 3-7532+01 
24 2.5775-01 2.4461-01 2.3543+01 5,9304+00 3*3608+02 3*6152+01 
25 2,3715-01 2,4667-01 203741+01 5,9803+00 3,9385+02 3*4577+01 

26 2,4825-01 2.5303-01 2,4353+01 6,1344+00 4*0247+02 3.3793+01 
27 2,6255-01 2,6530-01 2*5534+01 6,4319+00 4,2418+02 3e2159+0l 
28 2-5945-01 2,6799-01 2.5793+01 6*4973+00 4,3223+02 3*1133+01 
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300 KW RESULTS, MO TUBE M I T H  HELICAL INSERT 

994 995 
BOP- I7 DPB- I7 

1 4.5811+01 7,6390+00 
2 405143+0L 80L005+00 

5 4,0744+01 9.2580+00 

3 4*3307+01 8-4637+00 
4 4,1862+01 8,7884+00 

6 3-9759+01 9-6836+00 
7 3.7243+01 9-3406+00 
8 3o5413+01 9o2846+00 
9 3,4560+01 8-9582+00 
10 3-2462+01 8o9936+00 

11 3o1741+01 
12 3.0364*01 
13 209122+01 
14 2.aia7+01 
15 2o7664+(51 

16 2o6658+01 
17 7e7615+01 
10 7o6566+01 
19 7o5831+01 
20 7o2760+01 

21 701603+01 
22 7o0566+01 
23 bo9688+01 
2 4  6,9250+01 
25 6 ,6397+01  

26 6*5520+(31 

28 6-1351+01 
27 o.32iotOi 

8o5655+00 
80 3806+00 
8 . O G 1  l+OO 
7,3946+00 
7o0133+00 

606044+00 
1 1945+00 
202734+00 
3-  0278+00 
3o5301+00 

3o2420+00 
3o2191+00 
30 1536+00 
3.2M7+00 
302912+00 

30 1078+00 
3 .5843+00  
3o7988+00 

. 
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300 KW RESULTSI MO T U B E  WITH HELICAL IMSERJ 

i 2*1062-01 i 
2,4086-04 
1.9636-01 $ 
1.9250-01 l. 

$ 

3 8 5  
O A T €  

' 1 9.3363+00 
2 9.0363+00 
3 9*0363+00 
4 9*0363+00 
5 9.0363tOO 

1.4806-01 f 

1-6465-01 { 
1,6437-01 J 

9 

6 9.0363+00 
7 9,0363+00 
8 9.0363+00 
9 9.0363+00 

10 9,0363+00 

26 9,0463+30 3o3000+'32 1.1422+02 1.1404+01 1,6161-01 
27 9,0463+00 4*0000+92 1.1398+02 1- 1297+01 1.5360-01 

11 9,0363000 

13 9.0363+00 

15 9.03633+00 

12 9.0363+00 

14 9e0363*00 

i: 
ti 

16 9.0363+00 
17 9.0363+00 
18 9,0363+00 
19 9.0363+!30 
20 9.0463+00 

21 9.0463+00 

23 9.0463+00 

25 9.0463+00 

22 9oO463tOO 

24 9.0463+00 

386 
T I M E  

1.4 300+3 3 
1o4000+03 

1o5000+33 
1.6000*03 
1 t 6300+O 3 

1.7300*03 
1*8000+33 
1 8300*03 
1.9000+33 
1*9300+03 

2o0000+03 
2 o0300+03 
20 1000+33 
2.1300+03 
2 2000+3 3 

2.2300+63 
2. 3000+il3 
2*3700+33 
2*4000+33 
3 OOOO+O 1 

1 .oooo+o 2 
1 3000+32 
2.0000+02 
2.3000+02 
3o0000+02 

390 
CB 1 

lo3059t02 
1 ,2969+02 
1*2903+02 
1.2923+02 
1 *2885+02 

1,2654+02 
1,2487+02 
1 ,2309+02 
1.2111+02 
1o1915+02 

1 1843+02 
1 1620+02 
1 1539+02 
1 145 1+02 
1. f4O3+02 

1 1348*O2 
1*1337+02 
1 1449+02 
1.1422+02 
1 -  1392+02 

1.1356+02 

1.1334+02 
1 1348+02 

1 13 12+02 
1 1308+02 

402 
1- 

P F L O  

1.2006+01 
1.4063-02 2.0490-04 
1.4314-02 
1. 4370-02 2-3806-04 dl 

i*i3ao+oi 1.6306-01 

> I  

1*1881+01 
1.1796+01 
1 450 1-02 
1. 1?85+01 
1. 1727+01 

1.1692+01 
1. 1643+01 
1.1630+01 
1.1641+01 
1. 1696+01 

1.1601+01 1*6048-01 
1.1595+01 1.6462-01 
1-1499+01 1.6065-01 l i  
1- 1493+01 1,4239-01 31 
1.1394+01 1,4224-01 

1*1426+01 1.5252-01 
1.1426+01 1,5496-01 
lo1401+01 1.5520-01 
1. 1388+01 1.5743-01 ' 

1.1393+01 1 0 5564-01 
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TUB€ W I T H  HELICAL I N S E R T  

4 2 1  422 424 426 41 4 620  
BIP BOP 

2-9947+01 
2-9110+01 
1*5718+01 
4 7396+O 1 
4.4599+01 

SOT- I SOT 
1-5893+03 1-590?+03 
1-5821+03 1. 5822+03 
1-5706+03 1.5?19+03 
1.5427+03 1oS444+03 
1.5215+03 1-5214+03 

SO r 
1.5910*03 
1- 582O+O3 
1-5731+03 
1.54444- a3 
1-5222+03 

1 
2 
3 
G 
5 

6 
7 

9 
LO 

11 
12 
1 3  
1 4  
15  

16 
17 
18 
19 
20 

2 1  
22 
23 
24 
25 

26 
27 
28 

a 

4 e 1357+3 1 
4*0778+01 
7o8O98+O1 
7. ;34a6+oi 
7. C437+0 1 

I 

1.3842 +02 
1.3675 +02 

1.3563+02 
2.1970+03 

1 3493+O2 

2.9?-56+0 1 
2 . 925 5 i o  1 
7.6193+01 
3.093 3+0 1 
3-117ci+01 

1.9527+01 
1 7 3 1  8+0 1 
7,IiSSbtO 1 
2 ~ 0 I 2 6 + 0 1  
2 -O126+0 1 

1-4980+03 1-4989+03 
1-4942+03 1 . 4 9 3 9 + 0 3  
1. 5041+03 1 5070+03 
Lo5133+03 1,5169+03 
1-5164+03 1.5200+03 

1.3427+02 
1,3463992 
1.3475+02 

1.3471+32 
1.3431+02 

2 096 4+ 0 1 
2 2029+01 
2.4009+01 
2-4466+01 
2 46 18+0 1 

1*5268+03 1o5277+03 
1-5339+03 1.5368+03 
1-5513+03 fo5538+03 
1.5574+03 105617+03 
1.5570+03 1- 56O4+03 

1.5279+03 
1-5368+03 
1.5541+03 
1.5617+03 
1-5609+03 

l03372+CI2 
1.3443+32 
1 . 35 17+!32 
1 3446+O2 
1 3592+O2 

3e 6652+Ol 
306534+01 
3 .5945+3  I 
3.6tlO+Dl 
3*642O+LI 1 

2.621 7+0 1 
2 598 8+0 1 
2 5608+0 1 
2 .5608+0f. 
2 8120+0 1 

1-5693+03 1.5721+03 
1-5698+03 1.5727+03 
1-5665+03 1.5693+03 
1*5691+03 1.5722+03 
1-5865+03 1-5893+03 

1- 572O+03 
1-5729+03 
1-5696+03 
1. S72?+03 
1- 5896+03 

1.3556+02 

1.3578+02 
1 3b00+02 
1.3508+02 

1.3636+02 
3-9835+01 
4 - 1 9 3 9 + 0 1  
4-2453+01 
40 3 1 b S + D l  
40 3519+01 

2*9338+01 
3.1318+01 
3-1698+01 
3.2536+01 
3 o2688+0 1 

1- 5964+03 1 5993+03 
1o6107+03 'Lo6132+03 
1-6152+03 1.6180+03 
1- 6202+03 1- 6235+03 
1-5%26+03 1.6256+03 

1 6003+ 0 3  
1.6150+03 

1.6233+03 
1- 618O+03 

1- 6261+O3 

1.3754t02 
i .  3730+02 
lo37Y4+02 

4.4!315+01 
4 . 65Li4+3 1 
4. F291+01 

3.4211+01 
3 . 5886+0 i 
3 -664?+0 1 

1.6349+03 
1.6457+03 
1-6501+ti3 
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300 KtJ R E S U L T S ,  MO TUBE W I T H  H E L I C A L  I N S E R T  

6 1*1769+03 1*1747+03 1*1745+03 1.5495+03 3*7261+02 1*5646+03 
7 1*1640+03 1*1623+03 1*1621+03 1*5451+03 3.8110+02 1*5602+03 
8 1*1509+03 1*1497+03 1*1493+03 1*7836+03 6*3276+02 1*5742+03 
9 1*1551+03 101526+03 1,1532+03 1.5583+03 4*0319+02 1,5824+03 

10 1-1624+03 1*1609+03 1*1600+03 1.5595+03 3*9704+02 1*5837+03 

11 1*1535+03 1*1515+03 l*fSl5+03 1o5612+O3 4*0773+02 1*5914+03 
12 1*1451+03 1*1440+03 1*1435+03 1*5678+03 4022661.02 1*6003+U3 
13 i0i453+03 i0i44i+03 i0i443+o3 i . s a i 8 + 0 3  4,3652+02 io6i7a+03 
14 1.1591+03 1 * 1 5 8 2 + 0 3  1.1581+03 1*5875+03 4o2843+02 1.6214+03 
15 1*1762+03 1*1748+03 101755+03 1*5863+03 4*1019+02 1.6201+03 

16 1*1709+03 1*1696+03 1*1693+03 1*5962+03 4*2529+02 1.6341+03 
17 1o1758+03 1*1757+03 lel750+03 1*5954+03 401963+02 1*6326+03 
18 1*1800+03 1*1788+03 1*1786+03 1*5915+03 4*1149+02 1*6280+03 
19 1*1704+03 1*1697+03 1*1690+03 1*5933+03 4*2285+02 1*6323+03 
20  1*1587+03 1*1582+03 1*1568+03 1*6081+03 4*4935+02 1*6500+03 

21 1*1725+03 1*1716+03 1.1718+03 lo6176+O3 404508+02 1*6597+03 
22 1*1935+03 1.1925+03 1.1927+03 1.6288+03 4.3536+02 1*6730+03 
23 102086+03 1*2078+03 1-2076+03 1*6322+03 4*2362+02 1*6768+03 
2 4  1*2194+03 1*2175+03 1*2177+03 1*6361+03 4- 1676+02 1*6813+03 
25 1,2220+03 1.2210+03 1.2211+03 1.6381+03 4,1612+02 1.6840+03 

26 1*2259+03 1*2255+33 1*2253+03 1*6452+03 4*1928+02 1.6931+03 
27 1*2301+03 1*2295+03 1*2291+03 1-6550+03 402488+02 1*7042+03 
28 102322+03 1*2314+03 1*2305+03 1*6589+03 4*2670+02 1-7102+83 
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300 KW KESULTSI  MO TUBE WITH H E L I C A L  I N S E R T  

537 
BW-2 

1 e 6467+03 
1.6383+03 
1 6275+03 
1 6004+03 
1.5786+03 

542 
BW-3 

1-6430+03 
1.6342+33 
1-6240+03 
1.5967+03 
1 5 7 4 6 ~  3 

547 
BW-4 

1-8793+03 
Lo6230+03 
1 .6135+0? 
1.58 59+O 3 
1 t 5629+0 3 

552 
BW-6 

1 6455+03 
1 6361 +O 3 
1.6263+03 
1.5984+03 
1- 5761+03 

557 
BW-7 

1 6529+O3 
1o6438+03 
1 6329+03 
1-6057+03 
1 5836+03 

562 
BH-9 

1-6626+03 
1.6533+03 
1-6441+03 
1*6153+03 
1- 592Y+03 

1 
2 
3 
4 
5 

6 
7 
8 
9 

L O  

11 
1 2  
1 3  
14 
1s 

16 
17 
L8 
19 
20 

2 1  
22 
23 
2 4  
25  

26 
2 7  
2 8  

1 555 1+03 
1-5503+03 
1.5654+03 
1 57 37+03 
1-5752+03 

1 5625+03 
1*5570+03 
1 572?+03 
1.5821+03 
1 5833+O3 

2 . 5 5 6 7 + c ) 3  
1 5519+83 
1 5669+03 
1*5760+03 
1 5776+03 

1 - 5 5 3 4 + 0 3  
1-5488+03 
1-5636+33 
1-5726+93 
1-5735+03 

1-5407+03 
1 .5361+O3 
1.5510+03 
1.5610+03 
1oS617+O3 

1- 5?11+03 
1*5668+03 
1 5 8 12+U3 
1- 5908+03 
1*5921+03 

1 5827+03 
1-5924+03 
1 6O95+03 
1 6143303 
lo6129tC13 

1-5795+03 
1-5892+03 
1 6065+O 3 
1*6105+33 
1*6095+03 

1 *5677+03 
1 5??7+ 3 3 
1.5057+03 
1*5997+03 
1.5989+03 

1-5811+03 
1.5910+03 
1 6080+0 3 
l0611Y+O3 
106 1 I l+O 3 

1 5885+03 
1*5983+03 
lo6151+03 
1.61?8+03 
106189+03 

1.5974+03 
1-6072+03 
1,6254t 03 
1. 62W+G3 
1 62 76 + 03 

1*6259+1)3 
1.6250+03 
1.6200+03 
1.6248+03 
1*6419+03 

1*6224+03 
1 6216+O3 
1 -6169+O3 
1.621 1+03 
1-6388+03 

1 .r;1 i t t t O ?  
1.61 10+0 3 
1 .6066+O3 
lo6103t03 
1.6279+.03 

1.11239+03 
1.6228+03 
1 61 83+03 
1 6230+O3 
1*639?3+03 

10632k+Ci3 
106309433 
1.6258+03 
1 6305+03 
I .6473+O3 

1.6403403 
L 6 4 W  03 
1-6354+03 
1.6398+03 
L 6S72+03 

1 6517+03 
1 6648+03 
1.6688+03 
1o6734+O3 
1 6757+03 

1 6478+O3 
1 6615+33 
1*6653+Q3 
1*6692+03 
1 -6720+O3 

1-6381+03 
1.65 19+O 3 
1 -6552t.03 
1 m66Ul+O3 
106627+03 

1.6497+03 
1.6630+03 
1-6665+03 
1,6712+03 
1-6736+03 

1*6568+03 
1.6712+03 
1.6741+03 
1 6792+03 
1*6819+03 

1 66634.03 
1*68O7+C3 
1-6846+03 
1-6887+03 
lo69L1+03 

I .  6848+0.3 
1 6950+03 
1 6995+03 

1 6807+O 3 
1 *6917+03 
1 *6961+03 

1.6718+03 
1-6823+03 
1-6875+03 

1.6828+03 
1*6931+03 
1.6978+03 

1*6902+03 
107O14+O3 
1 7059+O3 

la7001+03 
1.7 1G9+03 
1*7157+03 
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300 KW RESULTS, #O TUBE W I T H  HELICAL INSERT 

567 572 5 77 582 587 592 
8W-10 B w - i i  BW- 12 BW-13 BW-15 BW-16 

1 1-6479+03 1-6464+03 1-6470+03 1-6+90+03 1-6492+03 1-6513+03 
2 1-6389+03 1-6374+03 1-6375+03 1-6395+03 1.6404+03 1-6422+03 
3 1-6294+03 1-6272+03 1-6272+03 1-6289+03 1.6304+03 1.6315+03 
4 1.6011+03 1.5992+03 1-6001+03 1-6012+03 1-6021+03 1-6038+03 
5 lo5793+03. 1e5773+03 1-5777+03 1-5790+03 1-5803+03 lo5815+03 

6 1-5574+03 1-5556+03 1-5563+03 1-5579+03 1-5588+03 1-5601+03 
7 1-5527+03 1-S509+03 1*5512+03 1-5!530+03 1-S540+03 1-5551+03 
8 1-5679+03 1-5660+03 1-5668+03 1-5676+03 1*5691+03 1-5702+03 
9 1-5767+03 1-5751+03 1*5755+03 1-57?5+03 1o5703+03 1-5797+03 

10 1-5776+03 1-5762+03 1-5766+03 1-5783+03 lo5789+03 1-5802+03 

11 1-5836+03 1-5815+03 1-5818+03 1-5843+03 1.5851+03 1-5861+03 
12 1-5932+03 1-5916+03 1-5918+03 1-5939+03 1-5948+03 1-5961+03 
1 3  1*6105+03 1-6094+03 1*6101+03 1-6118+03 1-6122+03 1-6135+03 
14 1-6144+03 1-6135+03 1*6139+03 1-6157+03 1-6161+03 1-6179+03 
15 1-6136+03 1-6121+03 1*6125+03 1.6148+03 1*6150+03 1-6164+03 

16 1.6267+03 1-6254+03 1-6260+03 1-6275+03 1-6282+03 1.6298+03 
17 1.6256+03 1-6240+03 1-6245+03 1-6259+03 1-6270+03 1-6286+03 
1 8  1-6214+03 1*6199+03 1-6201+03 1-6215+03 1*622++03 1-6242+03 
19  1-6253+03 1-6238+03 1-6248+03 106261+03 1-6267+03 1-6281+03 
20 1*6425+03 1-6413+03 1-6421+03 1-6434+03 1-6439+03 1-6465+03 

21 1.6521+03 1-6513+03 lo6512+03 1-6532+03 1*6536+03 1-6551+03 
22 1-6660+03 1-6643+03 1-6652+03 1-6664+03 1-6676+03 1-6687+03 
2 3  1.6697+03 1-6688+03 1*6684+03 lo6701+03 1-6714+03 1-6727+03 
24  106739+O3 1-6732+03 1-6730+03 1-6750+03 1-6759+03 1-6?73+03 
25 1*6765+03 1-6751+03 1.6757+03 1.6773+03 lo6783+03 1-6302+03 
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300 KW RESULTS, MO TUBE WITH HELICAL I N S E R T  

597 602 
RW-17 5W-18 

1 1*6488+93 1 * 6 4 9 8 + 0 3  
2 1*6402+03 1*6409+03 
3 1.6307+03 1.6’313+03 
4 1,6021+03 1*6025+03 
5 1*5797+03 1o5803+1)3 

6 1*55?5+03 1*5586+03 
7 1.5526+03 105539+03 
8 1*5677+03 1o!5690+03 
9 1.5770+03 1*5781+03 
10 1 5776+03 1 S787+03 

11 1.5836+03 1.5851+03 
12 1.5931+03 1.5948+03 
13 1.6116+03 1.6123+03 
14 1.6155+03 1*6166+03 
15 1*6141+03 1*6155+03 

16 1*6272+03 1*6283+i)3 
17 1*6263+03 1-6273+03 
18 1*6216+03 1*6227+03 
19 1*6263+03 1*6271+93 
20 1*6433+03 1*6446+03 

21 1*6525+03 1.6541+03 
22 1*6666+03 1*6676+03 
23 1*6709+03 1*6718+03 
24 1.6746+03 1.6761+03 
25 1*6773+03 1*6785+03 

607 612 
BW- 19 “-20 - 

f * 6 4 6 3 + 0 - 1  1.6532+03 \ 
1*6375+03 1-6439+03 zi 
1,6267403 1.6338+03 ~ 

115995*03 1*6052+03 t.1 
1 I 5766+03 1.5837+03 ‘ 
1 555140 3 
1,5506403 
1*5663*03 
1*5749+03 
1*5759*03 

1o5819+O3 
1 5914+03 
1*6096*03 
1*6135*03 
1,6126403 

1.6254*03 
106242403 
1 619?+03 
1.6237+03 
1,6409*03 

l065O8+03 
106645+Q3 
1.6679+03 
1*6730+03 
1,6755+03 

1*6843+03 
1,6951+03 
1 . 7001403 

Io5616+03 
1.5564+O3 
1,5?26+03 
1*5810+03 
1-58 27+03 

1 58?9+03 
1 597?+03 
1 61 59 +03 
1.6201+03 
1 6189+O3 

1*6319+03 
1 6304+03 
1.6261+03 
1.6305+03 

! 1 6475+03 

1 657 1+0 3 
1.6712+03 

1.6797+03 
1-6819+03 

1-6742+03 

1 o 69 12+03 
1.7019+03 
1*7068+03 

622 
BW-22 

,: 1*6565+03 
1 6 4 8 ~ 0 3  
1*6386+03 
1*6093+03 
1*5872+83 

1*5651+03 
1-5600+03 
1*5752+03 
1.5844+03 
1-5854+03 

1. 6014+G3 

I, 
1*6349+03 
1*6339+03 
1 6288+O3 
1- 6340+03 
1-6510+03 

1*6603+03 
1.6 7 40+ 03 
l o  6783+03 
1*6828+03 
1*685L+O3 

1 

1*6942+03 
i 1.7049+03 

. . ..~ - & I :  1.7097+03 
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300 KW RESULTS, YO TUBE WITH HELICAL I N S E R T  

10 ' 
11 

g 105814+03 le580O+03 1-5812+03 1-5796+03 1.5805+03 ? 

1-5871+03 1-5856+03 1-5868+03 1,5851+03 1.5865+03 

16 ' 

17 
18 
19 
20 

21 
22 
23 8 

24 ; 
2s 

26 

28 
3 7  
L. 

1,6290403 
1,628 1+O3 
1 -6239+03 
1.6288+03 
1 *6456+03 

1-655 1+03 
f ob684+O3 
1o6?29+O3 
1-6770+03 
1 oO795+03 

1.,6886+03 
1,5??3'03 
1,7041+03 

106308*03 
Lm6294+03 
1 6248+03 
1.6295+03 
1 6468+03 

1*6566+03 
1.6695+03 
1e6734+03 
1.6?86+03 
l o  6PlO+O3 

Lt.902~03 
t .. 7008 '03 
lo70!54+03 

1 - 6288+O3 
1.6272+03 
1 6229+03 
1.6272+03 
1 o 6446903 

1 6546+O3 
b o  6682+G3 
1 &712+03 
1-6767+03 
1=6790+03 

I 0 5 $79903 
1.698?+03 
P e ?032+03  

Io6299+O3 
L 6281+03 
1. 6240+03 
1*6286+03 
1 6457+03 

Lo6554+O3 
1.6687+03 
1- 6725+O3 
1.67?5+03 
1. 6?96+Q3 

1=6889+03 
i .  5092+03 
1. 7O48+03 
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r,t3 7 6 3 2  637 7c 2 707 712 
Bh-36 RW-37 8W-38 dW-39 B#-40 BW-41 

1 1-6512+Q3 1*6527+03 1-6546+03 1-6521+03 1-6567+03 1-6523+03 
2 1-6417+03 1-443f403 1-6463+03 1-6438+03 lo6474+03 1-643?+03 
3 1-6325+33 1-6332+03 1-6353+03 1-6326+03 1-6368+03 1-6335+03 
4 1-6035+03 lo6045+03 1-6069+03 1-6046+03 1-6087+03 1-6046+03 
5 1*5814*03 1-5821+03 1 - 5 8 4 5 + 0 3  1-5820+03 1-5858+03 1-5826*03 

6 1-5593+03 1-5606+33 1-5630+03 1-5604+03 1o5038+03 loS600+03 
7 1-5547+03 1-5560+03 1-5577+03 1-5554+03 1-5595+03 1 ~ 5 5 5 4 + 0 3  
8 1-5703+03 1-5709+33 1-5731+03 1-5705+03 lo5?45+03 1*.5712+03 
9 1-5789+03 1-5800+03 1-5819+03 1-5798+03 1-5840+03 1-5802+03 
10 1-5800+03 1-5810+03 1-5833+03 1*5808+03 1-5844+03 1-5812+03 

11 1-5855+03 1-5866+03 1-5891+03  1-5866+03 1-5908+03 1-5870+03 
12 1-5962+03 1-5968+03 1-5991+03 1-5968+03 1-6015+03 1-5972+03 
1 3  1*6136+03 1-61+8+03 1-6176+03 1-6146+03 1-6187+03 1-6141+03 
14  1-6177+03 1-5185+03 1*6210+03 l -6188+03 1*6228+03 1-6189+03 
15 1*6167+03 1-6173+03 1-6194+03 1-6175+03 1-6214+03 1-6179+03 

1 6  1*6302+03 1*6?10+03 
1 7  1.6278+03 1,6293+03 
18 1-6236+03 1-6253+03 
19 1-6282+03 1-6295+03 
20 1o6456+03 1.6471+33 

2 1  1-6552+03 1-6566+33 
22 1*6686+03 1-6692+03 
2 3  1-6725+03 1-6?41+03 
24 1-6769+03 1-6787+03 
2 5  1-6794+03 1o4809+03 

1-6331+03 
1 -6319+03 
1-62?2+03 
1-6324+03 
1 -6494+03 

1-6592+03 
1 -6722+03 
1 -67fi9+03 
1-6808+03 
1 -6838+03 

1-6924+03 
l,?33?"03 
1*7083+03 

1-6305+03 
1*6293+03 
1 6248+03 
1 629 8 +O 3 
1-6468+03 

1 6566+03 
1,6698+03 
I*6739+03 
1*6782+03 
1.6805+03 

1*6894+03 
1 7nn~+n-4 
4.- . " 1 1 .  -- 
1*7050+03 

-77- 

1-6346+03 
1 .I 6329+03 
1 6287+03 
1-6336+03 
1-6512+03 

1-6615+03 
1- 6745+03 
1 6783+O3 
i06a26+03 
1*6848+O3 

1 o6309+03 
i 6296tO3 

1-6298+03 
1,6477+03 

1-6252+03 

1-6570+03 
1- 6698+O3 
1*6741+03 
1-6784+03 
1-681 1+03 

1-6902+03 
L,7008+03 
1- 7053+03 



300 KW ;IESULTS, MO T U B E  WiTb HELICAL I N S E R T  

722 
Bd-43 

1.6542+33 
1.6444903 
1.5343+33 
1 A1?58+3 3 
i . s a 3 9 + ~ 3  

7 32 
0W-45 

1.6563+03 
1 /> 4 6 8  +O 3 
1 . 6 3 6 5 + 0 3  
1 . 4 0 8 4 * 0 3  
1- 586O+O3 

10 G b 3 0 +  0 3 
1 64.364 0 3 
? . C 3 3 2 c d i  
1 t C 4 7 + G 3  
1.5824+03 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
1 3  
16 
15 

16 
1 7  
18 
19  
20 

2 1  
22 
23 
24 
2 5  

26 
27 
28  

1*5627+03 
le5574+.03 
1.5731+03 
1.5820+03 
1*5833+03 

1.5617+03 
I 5567+O3 
1*5721+03 
1.58 14+33 
I *5819+O3 

1.5613+03 
1.5565+03 
1 *5717+03 
1.581 3+0 3 
1 *5818+03 

1*5634+03 
1 55 86 +O 3 
1. 5745+03 
1*5833+03 
1*5846+03 

1*5003+03 
1 . 5 5 5 5 + 0 3  
1*5709+03 
1.5802t03 
1*5815+03 

1.561 3+03 
1.5549+03 
1.5722+03 
1.5806+03 
1.5818+03 

10 5891+O3 
1 !5990+P3 
1.6175+03 
I 6209*O3 
1.6193+03 

1 Ej878+O3 
1 5982+O3 
1 61h5+C13 
1 4 194+O3 
1.6192+03 

1-5877+03 
1-5972+03 
1-61 56+03 
1 *6192+03 
1 *618O+03 

1*5902+03 
1. 6005+03 
1 6183+O3 
1.6225+03 
1 6209+O3 

1.5870+03 
1*5971+03 
1-6153+03 
1 6 192+03 
1,6176+03 

1. 5879+ 03 
1.5980+03 
1 6151+03 
1 6 194+03  
1 o 61 85+03 

1*6331+03 
1*6318+03 
1.6272+03 
1.6319+03 
1*6495+1)3 

1.5319+03 
1.6309+33 
1*6260+03 
1-6312+03 
i064a5+03 

1 .6314+03 
1.6299+0 3 
1-6253+03 
1 *6302*03 
1 *64?7+03 

1 . 6343+03 
1.6330+03 
1*6287+03 
1.6330+03 
1 6508+O3 

1.6309*03 
1,6295+03 
1*6250+03 
1 6301+03 
lo6477tO3 

1 o 63 19+ 03 
1.6304+03 
106259+G3 
1 63094- 03 
1. 6484+O3 

106572+03 
1.6700+03 
1.6745+03 
1.6790+03 
1.6814+03 

1*6588+93 
1.6717 C03 
1 .6?61+03 
1*6808+'33 
1.6832+03 

1-6581+933 
1*6707+03 
1*6751+33 
1 6?98+03 
1 . 6820+3 3 

1.6606+03 
1.6735+03 
1.6775+03 
1.6818+03 
1 6846 + O  3 

1-6571+03 
1*6697+03 
1.6740+03 
1 6787W3 
1.6811+03 

i 0 t 5 a 2 + 0 3  
1.6716+03 
1*6751+03 
1-67%+03 
1 68 L 9+ 0 3 

1 *6919+03 
1. 7033+03 
1 7080*03 

1 *6912+03 
1.7015+03 
1.7068+03 

1 6903+03 
1 70 15+0 3 
1 706 1+0 3 

1-6940*03 
1.7044+03 
1.7098+03 

1 6900+O3 
1 70 1O+03  
l.?O60+O3 

1 6912+03 
1 70 19+03 
1.70?0+03 

-78- 



300 KW RESULTS. MO T U B E  WITH HELICAL INSERT 

747 752 
0 k - 4 8  BW-49 

7 57 
BW-50 

1-6571+03 
1-6472+03 
1 06366+0? 
106088+03 
1-5855+03 

762 
RW-5 1 

lo6571+03 
1.6473+03 
1 637 1 +03 
1-6087+03 
lo5864+03 

767 
BW-52 

1 6579+03 
1o6485+03 
1 6395+03 
1 6095+03 
1-5870+03 

772 
3w-53 

1.6610*03 
1 0 6 5 1 ~ 0 3  
1 0 64 14+0 3 
1-61 22+03  
1-590O+C3 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
21 
28 

1 o 6542CO3 
1 6446+#3 

1,6062+03 
1 6352+O3 

1o5835+03 

1.6605+03 
1.6512+03 
106407+33 
lo6116+03 
1o5893+03 

1.5619+03 

1,5726+03 
1 5566+Q3 

1 5813+03 
Io5818+03 

1 -5635+03 
1.5592+03 
1 5?49+03 
1 o5830+03 
105847+O3 

1.5677+03 
1 5632+03 
1-5786+03 
1-5874+03 
1- 5889+03 

1-5645+03 
1-5596+03 
1o5747+03 
l o  5837+03 
L o  5852+03 

1- 5653+O3 
1 5607+03 
1 - S76O+03 
1 5848+03 
1 5858+03 

1- 5676+03 
1- 5626+03 
1o5788+03 
1o5875+03 
1- 5884+03 

1 5880+O3 
lm5985+cf3 
106149+03 
1,6207+@3 
1.6185+03 

l o  5938+03 
1 6045+O3 
1-6225+03 
1-625 3+0 3 
1o6242+03 

1o5903+03 
1-6005+03 
lo6186+03 
1.6226+03 
106216+03 

1- 5904+03 
1o6007+03 
1 -6186+03 
1 6220 +03 
1o6213+03 

1-5915+03 
1o6017+03 
lo6198+03 
1-6240+03 
1- 6222+03 

1oS343+03 
1 604 7+03 
1 6224+(;3 
1.6266+03 
1-6254+03 

1.6393+03 .. 
106373+03 
1- 6327+03 
1 -6377+O3 
1o6553+03 

1-6383+03 
i . 6363+03  
1.6322+03 
1-6371+03 
1o6549+03 

1 -6344+03 
1 ~ 6 3 2 7 + 0 5  
i .62a9+03 
1 06335+03 
1o6509+03 

1 - 6349 +03 
i 0 6332+83 

1o6335+03 
1 6508+03 

1 62a5+03 

1.6357+03 
i0633Y+03 
1 - 6299+03 
1-6346+03 
1-6516+03 

1,6578+03 

1 6746+G3 
1-6799+03 
1 . 6 8 1 7 + 0 3  

1-67 16+O3 
1-6643+03 
To6772+03 
1-6810+03 
1o6861+03 
L 6882+3 3 

1.6604+03 
1o6738+03 
1 -6769+0 3 
1 -6816+O3 
106844+03 

L-6602+03 
1 6735 +03 
1-6779+03 
1.6818+03 
1- 6848+03 

1 662 1+03 
1-6746+03 
1 6786+U3 
1o6834+03 
lo6853+03 

l o  664?+03 
lo6777+G3 
1- 6820+03 
im6a64+03 
1.6888+03 

lo6975+(i3 
I = ?0?36+1) 3 
1-7129+03 

1.6947+03 
1 t 7o57+n3 
1- 7105+03 

1o6985+C3 
1=?n?8+o3 
l o  71  37+03 
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300 Kw' RESULTS,  MO TUBE WITH h E L I C A L  I N S E R T  

777 7 8 2  787  795 796 8 00 
RW-54 BW-55 BW-56 QL QPR I QK 1-0 

1 1*6!561+03 1.6577+03 1.6559+03 1.5395+00 5.6027+01 909395+00 
2 1*6470+03 1*6482+D3 1.6465+03 1*5236+00 506525+01 1o0045+01 
3 1*6367+03 1.6390433 1.6372+03 1o5054+00 -1.4377+00 1,2497-02 
4 1.6082+03 1*6093+33  1.6078+03 1*4535+00 -1e3917+00 1,4359-02 
5 1*5856+03 1*5865+03 1.5850+03 1.4132+00 -1.3528+00 1.3784-GZ 

6 1.5636+03 1*5647+03 1*5633+03 1*3735+00 4.7841+01 1.3091+01 
7 1*5581+03 1*5598+33 1.5582*03 1*3651+00 4*9200+01 1.3544+01 
8 1*5740+03 1.5752+03 1.5741+03 1.3904+00 -€.3286+00 1-6566-02 
9 1.5325+03 1.5843+03 1.5832+03 1*4049+50 5*0335+01 1.3717+01 

10 1.58/+3+83 1.5853+03 1.5839+03 1.4069+00 5.1849+01 1.3304+01 

11 1.5897+03 1*5911+03 1 . 5 8 9 7 + 0 3  1*4211+00 5.0105+Ol 1.1974+01 
12  1.5998+03 1.6013+03 1.6002+03 1.4354+00 5.7502+01 1.1850+01 
13 1.6175+03 1*6193+03 1.6174+03 1o4673+00 5*6440+01 1.1762+C)l 
14 1*6219+03 1*6231+33 1.6216+03 1*4739+00 5 * 5 8 3 1 + 0 1  1*2837+01 
15 1.6204+03 1.4215+33 1 * 6 2 0 2 + 0 3  1*4721+00 Se3811*01 1.2319+01 

16 1-6340+03 1.6354+93 1.6341+03 1e4965+00 5.7690+01 1*2572+01 
1 7  1 o b 3 2 4 + 0 3  1e6337+33 1.4328+03 1.4943+00 5.5954+01 1.2762+l;f. 
18 1.5289+33 1.6295+03 t . 6 2 7 6 + 3 3  f . / tR64+30 5.3264+01 1.222;3+j1 
19 1 - 6 3 2  J+03 1.6330+33 L*6313+03 1-4937+00 505451+01 l . l l h4+Ol  
20 1.6501+03 1o6520+03 1.6498+03 1.5252+00 5*8679+01 1*1976+01 

21 1.6538+1)3 1.6409+03 1*6594+03 1*5425+00 6o0241+01 1.2761+01 
22  1*6723+03 1.6739+03 1-6734+03 1*5671b+00 5.9432+01 1.2807+01 
2 3  1.6770+03 1*6?81+33 l e b 7 6 6 + 0 3  lo5741+00 Se9208+01 1.2525+01 
2 4  1e6813+03 1-6832+03 1.68L6t.03 1-5831+00 5-6159+01 1.2546+01 
25 1*&343+03 1*6854+03 1*6844+03 1,5877+00 5*7842+01 1.239(3+01 

26 1.6931+03 1*6947+03 1*6931+03 1.6044+00 5*7685+01 1*3061+ij1 
27 1.7047+03 lo?O52+03 1o7046+03 1o6241+00 6o0599+31 1.2626+01 
28 1.7090+03 1.7103+03 1.7092*03 1.6338+00 6.5225+01 1.2548+01 
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300 KW RESULTS. HO TUBE WITh H E L I C A L  i N S E R T  

801 803 8 05 807 808 8 16 
Q6 MFV-B VFV-0 VVEL-0 Q U A t B  DTSTAT 

1 4-6088+01 5-7696-02 8-2176-01 1-7466+02 3-5383-01 1o6956+00 
2 4-6480+01 5-8074-02 8-4970-01 1-8060+02 3-5651-01 1-8129+00 
3 -1o4502+00 -1-8063-03 -2-7639-02 -5-8743+00 -8-8157+00 109181-03 
4 -1o4051+00 -1-7385-03 -2-9755-02 -6-3242+00 -7-3410+00 2-2231-03 
5 -1-3666+00 -1-6810-03 -3-1188-02 -6-6287+00 -7-0612+00 204424-03 

6 3-4750+01 4-2500-02 8-6886-01 1-8467+02 2-0341-01 1-8955+00 
7 3-5656+01 4-3568-02 9,0417-01 1-9217+02 2-0685-01 2*0527+00 
8 -1o3452+00 -1-6476-03 -3-2839-02 -6-9796+00 -6-8403+00 2-7077403 
9 3-6618+01 4-4950-02 8-6216-01 1-8324+02 2-2892-01 1-8664+00 
10 3-8545+01 4-7353-02 8-9677-01 lo9060+02 204599-01 2-0193+00 

11 3-8131+01 4-6963-02 8-5344-01 1-8139+02 2-8593-01 1-8288+00 
12 4,5653+01 5-6324-02 9-9611-01 2-1171+02 306088-01 2-4914+00 
13 4-4678+01 5-5360-02  9,1747-01 1-9500+02 3-7390-01 2o1136+00 
14 4-2994+01 5-3359-02 8-6179-01 1,8316+02 3-2462-01 1-8648+00 
15 4-1492+01 5-1490-02 8-3275-01 1-7699+02 3-1272-01 1-7413+00 

16 4o5125+01 5-6186-02 8-6415-01 1-8367+02 305010-01 1o8750+00 
17 4-3192+01 5-3785-02 8-2563-01 1-7548+02 3-2672-01 loflf6+00 
18 4o1043+OL 5-1065-02 7-9414-01 1.6879+02 3-1786-01 1-5835+00 
19 4-4286+91 5-5139-02 8-4860-01 1-8036+02 3-8723-01 1o8081+00 
20 4-6703+01 5-8422-02 8-4072-01 1.7869+02 4- 1073-01 1-7747+00 

21 4-7479+01 5-9554-02 8-2628-01 1-7562+02 309046-01 1-7143+00 
22 4-6625+01 5-8712-02 7-7253-01 1-6419+02 3-7889-01 1-4985+00 
23 4-6683+01 5-8858-02 7-6173-01 1-6190+02 307923-01 1-4569+00 
24 4-3643+01 5-5102-02 7-0045-01 1-4887+02 3.5001-01 1-2319+00 
25 4-5452+01 5-7427-02 7,2379-01 1-5383+02 3-6944-01 l03154+OO 
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a 
I 
R 
1 
I 
I 
8 
1 
I 
I 
8 
8 
8 
I 
I 
I 
1 
I 
I 

300 K W  RESULTSI MO TUBE WITH H E L I C A L  I N S E R T  

825 826 
VHEAD OPB-G 

4-3267-01 1o2009+01 
4.5031-01 l o  1668+01 
4.5560-04 602380+01 
4,7208-04 3*1089+01 
4 78 4 3- 0 4 3 e 38 37 +O 1 

817 
T S A T K  

1.5876+03 
1.5803+83 
1.5706+03 
1.542?+03 
1.5215+03 

820 
PSATO 

3 . 5 362+a 1 
3.4275+01 
3*2831+O 1 
2 897 7+0 1 
2*6558+0 1 

827 
DPB-ST 

6. 5950+OO 
6*5O25+OO 
4.5267+01 
4*9508+01 
50 1879+01 

828 
D TU- SO 

6. 9850+01 
6.8123+01 
6*7832+G1 
6.6440+01 
6. 5181+@1 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

I 

I 16 

1 20 

I 22 

17 
18 
19 

, 
21 

1 23 
24 
25 

' 26 
27 
28 

1*4961+03 
1.4921+03 
1.5041+03 
1.5114+03 
1-5144+03 

2.3657+O 1 

2.45&8+0 1 
2.3205+01 

2*5405+01 
2 5743+01 

3.3698-01 1,1228+01 
3.5948-01 1.1336+01 
4.9374-04 -3- 3906+00 
3.5366-01 I .0867+01 
3,8752-01 1.1044+01 

6*0992+00 
6.0499+00 
5. 1625+01 
5. 5889+OO 
5-4271+00 

6,8494+01 
6.8018+01 
7o0093+01 
7. 1036+O1 
6*9377+01 

3 6 5 7 6- 0 1 1 5 4 7 2 +O 1 
5.1200-01 1.0379+01 
4 6 3 50- 0 1 1 e 04 9 2 + 0 1 
4,1964-01 1-0889+01 
3.9130-0 1 1 . O560+01 

4.4828+OO 
4.721 1+00 
4.7759+00 
4*7728+00 
4. 6265+00 

6.6459 0 1 
6*8983+01 
60 8630+01 
6.5855+01 
6,477 1+01 

1-5249+03 
1*5314+C3 
1 5492+O3 
1*5555+03 
1*5553+03 

2.6953+01 
2.7687+3 1 

3.0582+O 1 
3.0552+01 

2*9725+01 

1 *5674+Q3 
1*5681+03 
1.565G+03 
1.5673+33 
1 5847 +O 3 

3.2359+01 
3.2455+01 
3. L992+31 
3.2345+i) 1 
3.4937+01 

4,4308-01 1,0435+01 
6.0524-01 1*0546+01 
3 7007-0 1 1. 0337+Ol 
4,2700-01 1*0602+01 
4 -4822-0 1 1 0300+0 1 

4, 2931+00 
4.0785+00 
3.9528+00 
3oR653+00 
30 4833+00 

6.6654+01 
6.4556tO1 

6.4978+01 
6.5294+01 

6*2999+O1 

3e4070+00 
3.2525+00 
3.18c)8+00 
3- 1O99+00 
3o0404+00 

6.4950+01 
6*3767+01 
6*3033+01 
6*2282+i)l 
6.2653+ CI 1 

1 5947+03 
lO6O92+O3 
i06i3a+03 
1.6190+03 
1 62 13+53 

3 6428+0 1 
3-8586+01 
3*9268+01 
4oOOSS+Ul 
4 0478+3 1 

4.4906-0 1 
4.139 1-0 1 

1 O497+0 1 
1.0 5 2 1 +O 1 

4,0914-0 1 1 0759+01 
3,5222-01 1*0629+01 
3 07931-0 1 L0831+0 1 

1 6303+03 
1.6405+03 
1 6448+O3 

4-2106+01 
4*3958+01 
4.4735+01 

3 05643-0 1 1o0605+01 
4.0036-0 1 1. 0698+0 1 
4 7694-0 1 1- 0644+0 1 

2.7088+00 
2,6255+00 

6.2745+(31 
6*3731+01 

2*5557+00 6e5369+01 
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300 KK R E S U L T S ,  HO T U B E  klrb H E L I C A L  INSERT 

029 8 30 837 841 842 
DTO-SI DTS-SI LMDT -0 LNDT-S R13 

1 3*5706+02 l * l b O l + O l  1*7603+02 3*2446+01 3*1419+00 
2 3*6003+02 9.7253+00 1*7533+02 3*0000+01 301018+00 
3 3*5899+02 -1*6889+02 1o74?4+02 1*1078+02 -1*2154+02 
4 3*5977+02 -109819+32 1*7365+02 1*2055+02 -1*2477+02 
5 3.4596+02 -2*2010+02 1*6822+02 1*2730+02 -1.2434+02 

6 3*7420+02 1.5973+00 1*8003+02 1*7799+01 3-7632+00 
7 3.8218+02 1*0815+00 1*8200+02 1-6163+01 3*6993+00 
8 4*0937+02 -2*2339+#2 1-9225+02 1*3226+02 -1-4470+02 
9 4.1301+02 9*8224+00 1*9427+02 3.0939+01 3*8596+00 
10 4*0648+02 9*4460+00 1*9067+02 3*0056+01 3o6775+00 

11 4.2350+02 
12 4,3871+02 
13 4*5628+02 
14 4.4613+02 
15 4*2848+02 

16 4,4645+02 
17 4.4064+02 

19 4,4571+82 
18 4*3241+02 

20 4*7412+02 

21 4.6970+02 
22 4.6226+02 
23 4.5097+82 
24 4.4552+02 
25 4,4517+02 

1*5766+01 
1.6955931 
1 9761 + O  1 
1 7752+31 
1 8291+3 1 

2.1183+01 
2 1008+O1 
2.0925+31 
2*2961+31 
2*4773+3 1 

2.4618+irl 
2.6900t31 
2*7353+3 1 
2*8756+01 
2.9047+01 

3*1021+31 
:’;C‘?+Qf 

3 2182+01 

1-9279+02 3.5233+01 3*84?6+00 
1.9986+02 3*6306+01 3.4756+00 
2*0463+02 3.9252+01 3.6256+00 
1*9878+02 3*6693+31 305605+00 
1*9250+02 3,6759+01 3.5773+00 

1.9971+02 3*9667+01 3o4613+OO 
1,958 1+02 30 8791 +O 1 30 4994+QO 
L*9173+02 3oR173+01 306005+00 
1o9772+O2 4*0318+01 305657+00 
2*0621+02 4*1811+01 3-5142+00 

2*0458+02 4~1573+01 3.3960+00 
2*0117+02 4.2714+01 3*3848+00 
1 *97L5+02 4*2739+01 3*3298+00 
1*9478+02 4.3381+01 3*4665+00 
Lo9508+02 403718+01 3.3726+00 
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I 300 K'rl KESULTSI  WO T i l t 3 E  k i T H  H L L I C A L  INSEX1 

852 
[ H I - 1  

1 * 'p 2 2 5 +O 3 
1. 4079 + 0 3  
7.3690+02 
7 0 9 3 96 +O 2 
8 0908 +O 2 
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300 KH RESULTS, HO TUBE WITH HELICAL I N S E R T  

860 862 8 64 866 8 70 
r H  I -4 TB1-5 T B I - 6  THI-7 * :-, 3 T p- r 

1 1.5822+03 1*5848+03 1-5870+03 1.5523+03 ‘1 
2 1*5760+03 
3 2*1970+03 
4 2.1970+03 
5 2*1970+03 

6 1 * 5 0 7 4 + 3 3  
7 1.5048+03 
8 2-1971)+03 
9 1-5294+03 

10 1*5325+03 

11 1-5391+03 
12 1*5492+03 
13  1.5655+03 
14  I.5703+(33 
15 1*5699+G3 

1*5791+O3 1*5813+03 
2*1970+03 2*1970+03 
2*1970+03 2*1970+G3 
2.1970+G3 2*1970+03 

1*5092+03 lo5096+03 
1. 5065+O3 1 *5074+0? 
2*1970+03 2-1970+03  
1*5312+33 1-5320+03 
1- 5351+O3 1 *5356+0 3 

1 *5417+03 1 5439+03 
1*5523+33 1o5540+03 
1- 5677+O3 1.5703+03 
1 * 5 7 3 4 + 0 3  1*5747+03 
1 5734+33 1 5743+0 3 

I 1*5470+03 
2.1970+03 
2- 197O+03 
2*1970+03 

1*4735+03 
1*4709+03 
2*197O+O3 
1*4955+03 
1*4999+03 

1,5078403 
1- 5184+03 
1*5347+03 
1*5400+03 
1 5400+03 

1 
* I  

16 1mS813+33 1*5853+03 1-5866+03 1*5527+03 1, ;; 5*0712+02 
17 1.5800+03 1*5834+03 1*5866+03 1*5523+03 :I I! 5..07F2+02 
18 1*5765+03 1*5800+03 1*5822+03 1.5492+03 *~ ’ I: 5,08OC+02 

$4 

20 1*5961+03 1o6002+03 1*6030+03 1*5677+03 $ 
19 1*5804+03 1*5844+83 1*5866+03 1.5523+03 !i 5,0756+02 

2 1  
22 
2 3  
2 6  

1 6062+03 
1*6175+03 
1 *6215+03 
1 6254+03 

25 1.6285t93 

2 6  1*6360+03 
37 1 L I . E l L A - 2  C I  L * U 7 I l . U 2  

28  1*6503+03 

1*6103+03 1*5122+03 
1*6219+03 1*6250+03 
1*6263+03 1*6285+03 
1*6307+03 1.6338+03 
1*6325+03 1*6360+03 
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300 KW R E S U L T S ,  MO TUBE h l T M  HELICAL INSERT 

6 1.8301+01 1o0050+01 1.4994*03 1*4.931+03 1.4931+03 1.4929+03 
7 1.7830+01 9o4601+00 1*4946+03 1*4885+63 1.4880+03 1.4885+03 
8 6o8889+01 4-9070-31 1.5067+03 1.5009+03 1*5004+03 1*5004+03 
9 1.9922+01 1.1346+01 1.5163+03 lo5108+O3 1,5106+03 1.5108+03 
10 2o0394*01 1o1523+31 1.5193+03 1o5139+03 1-5134+03 1.5134+03 

21 2.893.1+01 2o0924+01 lo6007+03 1.5953+03 loS958+03 1*5960+03 
22 3-0826+91 2-2869+01 1o6154+03 1-6105+03 1*6102+03 1.6099+03 
23 3.1416+01 2.3518+01 1*6186+03 1.6147+03 1.6140+03 1-6145+03 
24 3*2123+01 2-4313+31 1.6240+03 1*6192+03 1.6196+03 1.6201+03 
25 3-2624+01 2.4697+01 1.6267+03 1.6225+03 1o6214+03 1*6217+03 

26 3.4009+01 2.5905+01 1.6352t03 1*6387+03 1.6304.103 1o6307+03 
27 3.5542+01 2.7555+31 1.6461+03 1o6413+03 1.6415+03 1*6418+03 
28 3.6367+01 2-8439+01 1,6503+03 1*6457+03 1.6453t03 106456+03 
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300 KW RESULTS* MO TUBE WITH HELICAL I N S E R T  

886 888 891 893 895 897 
V C S O T A  VCOP DPVC HCSOT HCSOT hc1a3 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14  
15 

16 
1 7  
18 
19 
20 

2 1  
22 
23 
24 
25 

26 

28 
97 
G I  

1- 5866+*33 
1.577r3+03 
1,5679+03 
1,5384+03 
1 5 164+O3 

3,5214+O 1 
3.3901+O 1 
3.2422+31 
2.8492+01 
2o5981+01 

6 47 7 9- 0 1 
8,1336-01 
6,1968-01 
7 265 1-0 1 
6,5976-01 

1-3972+03 
1-3886+03 
1*3586+03 
1-3188+03 
1- 2753+03 

1 3990+03 
1. 3891+03 
1,3613+03 
1-3203+03 
1 2745+03 

1 .O879+02 

1.4759+03 

1 . 3994+03 

1, 0877+G2 

1-3772+03 

1.4930+03 
1.4883+03 
105006+03 
l,5107+03 
1,5135+D3 

2, 3306+D 1 
2-2769+01 
2-4170+31 
2,5327+31 
2.5650+91 

7.2286-01 
7.16 57-0 1 
6,3349-0 1 
6,435 1- 0 1 
6.5780-01 

1 2317+03 
1- 22 12+03 
1,2288+03 
1.2463+03 
1-2425+03 

1- 2324+03 
1-2207+03 
1-2332+03 
1.2463+03 
1-2430+03 

1 0 140+ 02 
1- 001 7+02 
1- 38 18+ 03 
9.7988+01 
9-7394+01 

1.5227403 
1.5321+03 
1,55O1+03 
1.5567403 
1.5560+33 

2-6703+01 
2 . 7777+3 1 

3 0762+fr 1 
3,0649+01 

2-  9830+O1 

6-3406-01 
5 - 7 8 9 5 - 0  1 
5 8369-0 1 
6-0288-0 1 
7 - 658 2-0 1 

1-2383+03 
1.2434+03 
1,2604+03 
1.2835+03 
1.2694+03 

1,2398+03 
1-2449+03 
1.2616+03 
1-2853+03 
1 2704+03 

9 -7  130+01 
9.5634+01 
9, 4644+01 
9.5370+01 
9-4204+01 

1.568WO3 
1.5683+03 
1,5657+03 
1,5685+i!3 
1,5857+03 

6.1968-01 
8 . 8  5 2  5-0 1 
6.0398-01 
5-7139-01 
3 340 3-0 1 

lo2800+03 
1 2790+03 
1-2651+03 

1.2839+03 
1*2513+03 

1.2802+03 
1-2804+03 
1 265?+03 
1 2516+03 
I 2863+03 

9.4732+01 
9,4072+01 
9,4490+01 
9-3720+01 
9- 3324+01 

1 5957+03 
1.6102+03 
1. 6144+03 
1-6196+03 
1 o6219+O3 

3-65?5+01 
3.8736+01 
3.936249 1 
4.0 171 +O 1 
4,0578+01 

7.42 84- 0 1 
7.7184-01 
6 I 1604-0 1 
7.8893-01 
8 76 5 9-0 1 

1- 3001+03 
1- 3309+03 
1.3288+03 
1-3342+03 
1.3327+03 

1 3015+83 
1- 3323+03 
1.0 3292+O3 
1*3341+03 
1 332?+03 

9,3500+01 
9-4754+01 
9.3764+01 
9,3258+01 
9.3676+01 

8 . 376 3-0 1 
8-3763-Gl 
8,571 1-0 1 

1.3472+03 
1*3595+03 
1- 3583+03 

I. 3486+(?3 
1 - 36?O+C3 
1- 3599+03 
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300 KW RESULTSt MO TWBE W I T H  HELICAL INSERT 

899  901 903  905 907 909 
HCfA3 3HA9 9HA9 3HA21 9 i - 1 ~ 2 1  3HA33 

1 1*4311+02 2-7679+132 3.1547+02 6-2503+02 5.5387+02 8-4250+02 
2 1-4221+02 2*7493+32 3.1325+02 6.2017+02 5,4945+02 8-3725+02 
3 6,0239+02 1-4174+03 1-4105+03 1*4504+03  1*3845+03  1.4526+03 
4 1-4704+03 1-5184+03 1.4348+03 1-3803+03 1-4977+03 1-.5052+03 
5 1-3510+03 1-5417+03 1*5311+03  1-4074+03 1-+061+03 1-5109+03 

6 1-3396+02 2-3901+02 2-7056+02 5-6364+02 4-8532+02 7.4317+02 
7 1-3229+02 2-3531+02 2-6669+02 5.6197+02 4.8277+02 7 -3947+02  
8 1 -3853+03  1-5431+03 1 -5291+03  1-3979+03 4.8611+02 7,4770+02 
9 1,2791+02 2-3827+02 2 -6891+02  5-6375+02 4-8851+02 7*5083+02 

10 1.2643+02 2.3771+02 2.6963+02 5.6667+02 4*8967+02 7*5279+02  

11 1.2705+02 2-4417+02 2*7702+02  5-7257+02 5*0173+02 7*7173+02 
1 2  1.2643+02 2*4191+02 2.7546+02 5,7371+02 5-0023+02 7 -7023+02  
1 3  1-2544+02 2-4558+02 2.7903+02 5-7800+02 5-0628+02 7.8224+02 
14 1 -2573+02  2-4711+02 2-8346+02 5-8741+02 5-1449+02 7.8629+02 
15  1-2588+02 2*4726+02 2-8271+02 5*8840+02 5*1332+02 7.8634+02 

1 6  1-2553+02 2.4735+02 2*8280+02  5-8765+02 5-1517+02 7.9409+02 
17 1-2575+02 2.4966+02 2.8625+02 5,9206+02 5-1847+02 7 -9766+02  
18  1.2661+02 2*4879+02 2 -8622+02  5-8951+02 5-1845+02 7.9721+02 
19 1.2760+02 2*4722+02 2,8220+02 5,9004+02 5-1504+02 7 -9312+02  
20 1.2808+02 2.5062+02 2 -9003+02  5*9512+02 5*2520+02 8,0492+02 

2 1  1.2694+02 2.5430+02 2-9347+02 6.0327+02 5.3154+02 8.1811+02 
22 1-2687+02 2,6611+02 3,0495+02 6.2287+02 5.5391+02 8.4083+02 
2 3  l c2676+02  2*6556+02 3.0528+02 6 -2628+02  5.5380+02 8-3940+02 
2 4  1o2714+02 2-6682+02 3o0830+02 6-2754+02 5-5770+02 8 -4758+02  
25  1.2712+02 2-6636+02 3-0872+02 6-2922+02 5-5856+02 8,4836+02 

26 1.2705+02 2-7245+02 3-1481+02 6.3839+02 5-6729+02 8-5590+02 
27 1-2714+02 2=7210+02 3-1402+02 6*3806+02 5-6914+02 805998+02 
28  1-2789+02 2-7109+02 3,1565+02 6-3667+02 506901+02 8-6405+02 
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8 
8 
I 
8 
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300 KW R E S U ~ T S I  M'3 TUBE WITH H E L I C A L  I N S E R T  

6 6m5580+02 
7 6.5545+02 

9 6-6031+02 
10 he6h03+32 

8 1.5079+33 

11 6.7131+02 
12  6,7199+92 
13 6 .  79444.02 
1 4  6e9105+92 
15 6.8952+92 

16 6.91345+132 
17 6-9323+92 
18 6*3497+02 
19 6 .  U288+O2 
20 7*0392+02 

21 7.i2ez+o2 
22 7.3305402 
23 7,3546+32 
24 7.3913+i22 
25 7.335!3+02 

8 e 3780+02 
8 361 3+O2 
1 o 37 13+03 i 1' 804099+02 
8,4574+02 

If 8,4790902 
f 8-5134+02 
"' 8,5444+02 1" 8.7509+02 

i 8,7392+02 

1 8 , 7 0 0 5 + 0 2  
8o7335+02 

8.7564+02 
8e9O34+02 

8-9471+02 
9o1985+02 
9.2772+02 
9-2388+02 
9 026B0+32 

?,45?2+02 
9 e 376 1+02 
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6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

300 KW RESULTS, Ma3 TUBE WITH H E L I C A L  X N S E R T  

92 3 925 
?HA69 3HA81 

1,1857+03 103050+03 
1,1761+03 102810+03 
104411+03 103314+03 

1.3973+03 104418+03 
1,4585+03 1o3874+03 

1o0056+03 1*0977+03 
9o9137+02 1-0835+03 
103519+03 1.3721+03 
1oO342+O3 l o  1213+03 
1.0349+03 1*1182+03 

1.0469+03 101432+03 
lo0649+03 1*1451+03 
1o0888+03 1o1736+03 
1*.0915+03 1o1705+03 
1*0744+03 111627+03 

loO905+03 101835+03 
lo0839+03 1o1785+03 
1o0655+03 1*1646+03 
1.0696+03 101630+fr3 
101112+03 1.1896+03 

101123+03 1*2088+03 
101355+03 1.2322+33 

l0L37O+03 1.2384+03 
1o1391+03 1*2292+03 

Lo1391+03 1-2383+03 

l o  1663+03 1o2442+03 
1o1786+03 1o2606+03 
lo1747+03 1o2716+03 

927 
9HA81 

lo2493+03 
1o2380+03 
9 06 10 3+02 
1 o0503+03 
1 *1895+03 

lo02 11+0 3 
1*0078+03 
1.3591+03 
1 00489+03 
1o0475+03 

1 =0664+03 
1,0837+03 
l o  1147+O3 
1 1128+03 
100928+03 

1 1148+O 3 
101045+03 
1 .Q859+03 
1.0832+03 
Lo1316+03 

1 1343+03 
1o1598+03 
1 16 14+0 3 
101609+O3 
1.1626+03 

10 1881+03 
1 *2039+03 
1.2042+03 

93L ~ 

9HA93 7 
lo2689+03 
102558+03 

103918+03 
104475+03 

1.05 L8+03 

1.5203+03 
1 0767+03 

1*3659+03 

1 040 1 +03 

1 0737+03 

Io 0895+03 
101003+03 
Fo1286+03 
lo1293+03 
101156+03 

101329+03 
l o  1260+03 
1o1124+03 
1- 1054+03 
l o  1454+03 

101536+03 
1.1796+03 

101812+03 
1- 1795+03 

l o  1838+03 

1o2047+03 
1 2178+03 
1.2172+03 i' 

b- 

-90- 

935 
3HA93 Ai 1,3220+03 

1.3032+03 
1-4702+03 
1-4986+03 
1 47 13+ 03 

1-1136+03 
1o1004+03 
1 3620+03 
l o  1365+03 
1.1338+03 

l o  1558*03 
1o1598+03 
l o  1839+03 
1*1842+O3 
l o  1769+O3 

1- L976+O3 
1o1921+03 
1.1793+03 
l o  1727+03 
1 202 7+03 

102 197+O3 
1o2462+03 
1o2414+03 
l02522+03 
l o  2531+03 

1 026Q9+O3 
1.2759+03 
102833+03 



8 
8 
8 
8 
1 
1 
1 
8 
8 
1 
I 
I 
8 
8 
l 
I 
I 
I 
8 

300 K W  RESULTS, MO TUBE WITH tiELicaL INSERT 

9 39 941 9 4 3  951 

6. 

i; I7 

I. 
t 
t p 
i. 

6 

! 
>i- 
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965 
G A  

4 30 13+0 1 
4.2190+0 1 
9.4827+00 
5 3544-0 1 
2,6749+00 

371 
QKL->iC 

6,2244+00 
6.2175+00 

1.0323-02 
8oC,584-i)3 

1.1370-02 

972 
QCOND 

3*6788+01 
3-5972+01 
9*4742+00 
5.2512-01 
2 6636+00 

975 
MFV-HC 

4.0 6021-02 
4,4892-C2 
1.1792-OZ 
6,4859-04 
302722-03 

3 6 1  
M 6  A 

I. 3967-31 

9.3029-32 
8.2274-02 
8,3675-02 

1 c 3810-0 1 
1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
1 3  
14 
15 

16  
17 
18 
19 
2 0  

2 1  
22  
2 3  
24 
25 

2 6  
27 
28 

l 0 O 2 2 4 + t ' 3  
1,0141 C U ?  
1.0 3 3 5+ 0 3 
1,0473t33 
1 . 0 4 3 3 + 0 3  

: . 5 109-01 
t o  5020-3 1 
5.3607-02 
1 5094-3 1 
1 . 5 178-3 1 

3,9456401 
3 ,8841+0 1 
2.3835+00 
4*0281+OL 
4*0478+01 

2.8769+01 
2. 7825+01 
2.3708*00 
3*0063+01 
3 0220+0 1 

3.5142-02 
3.3950-02 

3.6881-02 
2 90 1.3-03 

3.7100-02 

1 C1646+O3 
l o  0662+0? 
1 0 '354+03  
I ,  102?+(33 
1*0896+03 

1.4642-0 1 
1 . 4942-0 1 
1.4839-01 
1 . 486 7-0 1 

1 4801-0 1 

3.9564+01 
4*0529+0 1 
4- 1192+01 
4.1475+01 
4.1025+01 

9.1758+00 
8. 8 6 7 S + O O  
8.4789+00 
8. 8990+00 
9.3507+00 

3*0388+01 
3m1662+01 
3.2713+O1 
3.  2576+O1 
3 .  1674+O1 

30 7390-02 
3 - 9 0 4 7 - 0 2  

4.0422-02 
3.9296-02 

4,0521-02 

1 o48O0-3 1 
1 . 4 9 5 9 - 3  1 

1.6793-01 
1 4772-3 1 

1. 4770-0 1 

4.16S8+01 
4,1341+01 
4.. 1005+01 
4,0604+01 
4,1685+01 

9.2076+00 
9.4588+00 
9,5841+00 
8,9538+00 
8,5348+00 

40 0394-02 
3.9684-02 

3,9399-02 
4 . 1460-02 

3,9084-02 

3.3407+01 
3*3433+01 
3.2792+01 
3*2906+01 
3.2803+01 

4,18Sci-02 
4 0 2 0 3 s - 0 2 
4.1335-02 
4. I5'?R-02 
4.143G--(j2 

1o1303+03 
l.l649+O3 
1. 1614+93 
Io1702+O3 
1.1713+03 

1 4777-9 1 
I 4297-0 1 
1.4212-01 
1.4167-91 
I .  41 42-0 1 

4 241 3+0 1 
4.2124+01 
4.1711+01 
4 1965+0 1 
'1*1865+01 

9.0055+00 
8.6903+00 
8.9 1 84+00 
9,0590+00 
9.O623+OO 

1 . 3949-0 1 
1.4000-01 
1.3973-91 

4,1722+01 
4 ,237 1+01 
4.2374+01 

9*2394+00 
8.7633+00 
8.81 30+00 

3m2482+Gl 
3 .  3607+01 
3*3561+01 

4,1f36--G2 
4.2703-c)2 
4.26YS-02 
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- 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
i i  
18 
19 
20 

21  
22 
23 
24 
25 

26 
77 
28 

300 KW R E S U L T S ,  WD TUBE WITH HELICAL I N S E R T  

976 977 
QUALHC VFV-HC 

9 80 
VVELVC 

6 -  372  1+01 
6-4276+01 
1 7557+ 0 1 
1 O853+00 
5-9629COO 

98 1 
VVELHC 

1 605 1 +O 1 
1-6191 +01 
4-4225+00 
207338-0 1 
1*5G20+00 

989 
LMOTHC 

4-4680+02 
4- 4535+02 
2- 1224+02 
1 2 115+02 
1 7625+02 

992 
L'o HC 

4.831 1+01 
4- ?541+01 
2-2421+01 
2.2 180+00 
7-6162+00 

2 8223-01 
2-7559-01 
5-7548+01 
2,7387+00 
1 - 3745+01 

6.6206-01 
6-6703-0 1 
1 8242-0 1 
1-1276-02 
6-1954-02 

1 * 6 8  19-01 
1 6 119-01 
1 -2O46+01 
1 8782-01 
1 9273-01 

7-3271-01 
7 2 144-0 1 
5-8102-02 
7 - 1486-0 1 
7 1077-0 1 

7-0520+01 
6.9436+01 
5-6498+00 
6-8802+01 
6-8409+01 

1-7764+01 
1 749 1 +O 1 
1-4232+00 
1 7331 +O 1 
1 7232 +O 1 

4-5358+02 
4- 5232+02 
1 7765+02 
4- 5295+02 
4- 5157+02 

4*3654+01 
4- 3093+0l 
6-7333+00 
4-4629+01 
4,49a4+01 

2-2764-01 
2- 5918-01 
2,7368-01 
2- 459241 
2 3866-01 

6-9026-0 1 
6- 9504-8 1 
6-7503-01 
6-5465-31 
6-3846-01 

6-6435+01 
6-6895+01 
6-4970+01 
5-3008+01 
6 1450+01 

1- 6735+01 
1- 685 1 +01 
1-6366+01 
1 587 1+0 1 
1-5479+01 

4-2205+02 
4-2862+02 
4-2495+02 
4- 5303+02 
4-4287+02 

4,7044+01 
4- 7453+01  
4- 8645+01 
4- 5943+0 1 
4,6488+01 

2 5 170-0 1 
Z.4iOT-Oi 
2- 4328-01 
2 7669-0 1 
2-9147-01 

6.2377-01 
6. i276-0i 
6 0996-0 1 
6-0799-01 
5 9852-0 1 

6,0036+01 
5 - 8 9 7 6 + 0 1  
5 -8706+O 1 
5.8517+0 1 
5-7605+0 1 

1- 5 123 +O 1 
i 4856+0 i 
1- 4788+0 1 
1.4740+91 
1-4511+01 

4.3412+02 
4,4315+02 
4- 3229+02 
4-2771+02 
4-4124+02 

~ a i s 7 + 0 i  
416453+OL 
4- 7602+01 
4-7641+01 
4.7410+01 

2,7468-01 
2-7165-01 
206633-01 
206385-01 
2 06657-01 

5 8279-0 1 
5-5489-0 1 
5 365 5-0 1 
5 29 15-0 1 
5-2366-01 

5-6092+01 
5 -3436+0 1 
S01641+01 
5-0928+01 
5 040 1+0 1 

1- 41 29 +O 1 
1-3453+01 
1-3008+01 
1 2829+01 
1-2696+01 

4- 4020+02 
4.4759+02 
4-5278+02 
4.4415+02 
4-4250+02 

4-8351+01 
4-7229+01 
4-6230+01 
4-7415+01 
4-7480+01 

4 85 39+0 I 
4t85!5S+Ql 
4-7922+01 

1-2227+01 - ? = - - - -  3711+91 
l o  2071+01 

4-5124+02 
4= 5274+n2 
4- 4691+02 

-93- 



-94- 



'I 
I 
8 
I 
1 
B 
t 
1 
I 
# 
8 
I 
I 
I 
8 
I 
I 
8 
8 

-95- 





300 l i ~  RESULTSo 30 TUBE WfrH HELICAL INSERT 

6 i..301L+OP 1-3009+93 1.3004+03 1-7146+03 4.1348+92 
7 1.,3113+03 1-3107+03 1o310?+03 1-725++03 4. 1410*02 
9 1-3203+33 1.3202+33 103190+03 1-7354903 ' S o l S O l + O Z  
9 1~321!5+03  1-3207+33 1*32i2-03 1-7396+03 4 - 1 3 0 1 + 0 2  

10 1=3315&.03 1.3298433 1.3293+03 1*74,6T+03 4-P526*02 

21  1.0010+03 
22 1.0390+03 
23 1e4160+03 
24 i c T 4 3 1 z - 0 3  

1-364O+c)3 
1 0 038 + 3 3 

1-0275+33 
1 -0W9+33 
1 O W 7  t 3 3  
l , * i ) 2 a 5 * 3 3  
9*0203+32 

1*0032+33 
1.0390403 

1 7407+03 
1.4153+33 

l -363d. i i i3  
1 -0033+03 

1 O274+0 3 
1 eO363+03 
1.0386+C3 
P .O250+03 
9.0129+02 

Lo0029+03 
1.0400+03 
1*4158+03 
1*7405+03 

1 
A *  

1. 

1. 
1. 
1. 
I .  
1 .  

1. 
I .  
1. 
1- 

r ~ 2 2 4 3  
2923  g o 3  

2929+03 
2929+03 
2929+03 
2329+03  
2923+03 

2929+03 
2929+03 
2929+03 
2929+03 

-97- 

1- 7762903 
10'Pr;3J:03 
1 e B004+ 0 3  
1-8060+03 
1eSiLSi38 G3 



sori 511 516 52 1 5 2 6  5 32 
Tp 1-7; .,. , P I T  P I  I- I) P3 r arJ-1 

1 1. ! U S 4 3 0 3  1.7350+33 lm7230+03 1-7045+03 1 - 7 0 7 5 * 0 3  1.7142+03 
2 1.?10+*03 i o  ??97+33 1-7293+03 1*7096*03 l.o?122+03 1.7195+03 
3 1.71.91*03 1mP?315+33 1.?3133*03 1.7I.Y1+03 1.7220+03 1*7293*@3 
4 1.?333+03 1.1544+33 1.7540+03 1*7337+03 1.7348a03 1.7440t03 
5 1.7407+03 1.7621+03 1.7608b03 1. FliIl+CU 1.7449+03 P e 7 5 1 b 8 0 3  

-98- 



537 
8 3-2 

1.?140+03 
1.7!-91+03 
1.7'28?+03 
i . f 4 3 1 + 0 3  
1 a 7515+03 

5 4 2  
BW-3 

1.7108+03 
1 E 7E 57+33 
1*;'25&*33 
1 . 'P 393+03 
1 .?476+03 

552 557 
BW-6 

1-7 l 2 L + 0 3  
?871?2+03 
i .7268+03 
1 74 L 3 + 0 3 
1-7493+03 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

1 1  
12 
13 
14 
15 

16 
17 
18 
!. 3 
2 0  

2 1  
22 
23 
24 

1. :665+03 
1 c 7794+03 
1 fR95+03 
1 0 ?3C?+' i  3 
1*$024+03 

1 . 19844 0 3  
1.1345333 
io4f*73+03 
fe880,+33 

L e  1978+03 

i .  4ti69+03 
P a  ,9'*9+03 

1. 8801 0 0 3  

1 - 1 9 r 8 - 0 3  
1- 1910--03 
Y 466 3 03 
1. 8 t f37~  03 

1.2148.03 
1 .2115f03  

1 e 9002i-03 
1 o 48 2 5 @ G 3 

-99- 



-100- 



597 602 
61,-17 EW-18 

1 1-'1165+03 1.71?7+33 
2 1.7216+03 1- i"22'4* 09 
3 1,73'i4+33 1 , 7 3 2 R s i ) f  
4 1- 7461+O3 1.74??*33 
S 1- 7541+O3 1-7550+33 

6 1-7691403 1-7702+03 
7 1-78Z1*03 1e7835+33 
8 1. T924+03 1 - 7 9 4 1 + 3 3  
9 1, r'984+03 Ll?995+33 
10 1.?063+33 L8O?9+O3 

53 T 
BU- 19 

1 7 1 39+0 3 
1.73.93+03 
1.7292*03 
1.743QP.03 
1.7514*03 

-101- 



627 
------% 

-102- 



I 
I 
I 
I 
I 
1 
1 
1 
B 
I 
I 
I 
I 
1 
u 
1 
I 
I 
1 

1 
2 
3 
4 
S 

6 
7 
8 
4 

10 

11 
12 
13 
1 4  
is 
% I  
I .  u 
17 
18 
19 
20 

21 
22 
23 
2 4  

300 KW RESUCTSI MO 

657 652 
BkJ-29 BW-35 

1.7202+33 
1,7255+03 
1.7353003 
1. T494+93 
1,7579403 

1,7205*03 
1,7255+33 
\.3352*33 
lo7500+33 
1.7577+33 

1.7732+33 
1.7369+33 
l , ?”J5+33 
1,3027+33 
1.8 S.06+33 

I r n - b n +  

1-2031+33 
A m  L 7 L U  33 

1020u6+33 
1.1935+33 
1 206 1+33 

fbBE W I T H  HELICAL INSERT 

108’!3i‘!5+03 L02090+03 1.2068+03 1.2072+03 
lo2081+L)J  1.2O‘?r i *32  1,237?+03 le20798 03 
1o4714+03 1.4718+03 lo’tPIZ+,( iJ  f c  ‘:?14+03 
1 8906+03 1 8 13 90 4.03 1 890 1+03 1 e 8 $0‘0 ;-03 

-103- 



-104- 



I 

300 KW R E S U I ~ S I  PI0 TUBE W1TI-i HELlCAL I N S E R T  

7 1 7  722  127 732 
BW-42 64-4 3 91J-44 BW-45 

1 1-7225+03 1*721.5+33 1m7205tO3 1-7237+0) i.72 
2 1o7281+03 
3 1.7374+03 

5 1-7606+03 
4 lo7525*03 

4 1,7762+03 
7 1-7893+03 
8 1-7999203 
9 1o805l.+03 

10 1-8132+03 

11 1-8233+03 
12 1.8387+03 
13 1.0421+03 
14 1 8408+03 
15 1-1939*33 

16 1.2079+01 
17 Le207R+Q3 
L i r  1,2078+03 
19 1-1948+03 
20 1.2064+03 

2 1  1.2082+03 

23 1-6719+03 
24 i o B 8 ~ . 0 + 0 3  

22 1.2096+03 

1-7266+3 3 1 726 DO3 
107362+33 107359*03 
1- 751 1 +33 1.7507+03 
1.75914. 3 1o?584+03 

Lof744+03 1 ~ 7 ? 4 6 + 0 3  
1 - 9 8 7 6 + 3 3  1-7871+03 
107984+03 ko7982+03 
1 - 8 3 4 0 + 3 3  i e603S i03  
1-8122+33 1-8112+03 

1-8222+03 1-8212*03 
1 e 8373+3 3 1 8364+O3 
1-8394+33 I -R390+03  
1-8395+33 1ae373+03 
l - t 8 9 l + l r 3  1.189!5+03 

1-2091+03 1-2088+03 
1-2097+33 1-2098+03 
1.47 1640 3 1-65 13+03 
i0uL17L+33 l.8653+03 

lm72 .?2  +03 
1.7393903 
1o75r*7+03 
10761?+03 

1-7775+03 
1 7909+03 
1-8017*03 
1.8069+.03 
1-8154+03 

lo8251+03 
1 8402+03 
1 8417 +03 
1 8402+0 3 
1- i966+03 

1.2090+03 
1- 20?0+c)3 
1-2074+03 
1- 1.953+03 
1o2060+03 

1-2080+03 
1-2098+03 
31,4721+03 
1-8869+03 

-105- 

1-8215+03 1-8221+03 
1-8369+03 1-8383*03 
l - 8 3 7 ~ + 0 3  1.8383;  63 
1 836k’+O3 10 83 .S2 i 93 
1 - 2036+03 1-20639 0 3  



300 KW RESULTS, MO TUBE WITH H E L I C A L  I N S E R T  

747 752 757 762 767 7 72 
BW-48 BW-49 BW- 50 BW-51 BH-52 13w-53 

1 1o'1214+03 1-7275+03 Lo7237+03 1-7240+03 1-7253+03 1-7286*03 
2 1.7265+03 1-7332+33 1.7290+03 1-7292+03 1-7308+03 1-7337+03 
3 1.7365+03 1.7433+03 1-7396+03 1-7393+03 1*7408+03 1-7440+03 
4 1o7!513+03 1.7586+33 1-7541+03 1.7542+03 1-7553+03 1-7591+03 
5 1.7595+03 1-7662*33 1*7622+03 1-7619+03 1-7632+03 1-7666+03 

6 1.7753+03 1.7821+03 1.7774+03 1-7776403 1.7798+03 1.7828+03 
7 1-7886+03 1-7949+33 1-7906+03 1.7908+03 1=7921+03 1-7955+03 
8 1-7991+03 1.8061+03 1-8015+03 1-8012+03 1-8033+03 1-8063+03 
9 1.8047+03 1.8114+33 1-8066+03 1.8070+03 1.8081403 1,8117+03 

10 1.8131+03 1.8191+33 1-8149+03 1,8154403 '1-8159+03 1.8202+03 

16 1-2121+03 1*2126+33 1-2135+03 1.2132+03 1-2129+03 1.2'131+03 
17  1.2095+03 1.2094+33 1-2098+03 1-2092+03 1.2103+03 1.2098+03 
1 8  1.?080+03 1-2076+03 1-2085+03 1.2079+03 1-2079+03 1.2084+03 
19 1-$955+03 1-1955+03 1-1960+03 1-1957+03 1m1953+03 1-1955+03 
20  1.?066+03 1-2059+03 1-2070+03 1-2059+03 1.2056+03 1-2063+03 

2 1  1-2695+03 1.2088*03 102090+03 1-2082+03 1.2089+03 1-2084t-83 
22 1.2103+03 1.2101+03 1.2108403 1.2103+03 1.2100+03 1-2102+03 

24  1.8875+03 1.8910t33 1.8911+03 1.8911+03 1-8914+03 1,8937+03 
23 1.4715+03 1.4713+03 1 - 4 7 2 2 t 0 3  1.4709+03 1-4714+03 1,4717+03 

-106- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

7 97 7 3 3  
Bid - 56 2L 

2 3 

-107- 



1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

300 KW RESULTS, MO TUBE WITH HELICAL INSERT 

00 1 
QB 

4. E897+01 
4.8420+01 
5.2876+01 
5.4486+01 
5.4501+01 

5.4C96+01 
5.6450+01 
5.7393+01 
5.7148+01 
5.8971+01 

6.0232+01 
1.8326+00 
6.2805+01 
6.5111+01 

80 3 
MFV-B 

6.2491-02 
6.1957-02 
6.7838-02 
7.0224-02 
7.0438-02 

7.1307-02 
7.3668-02 
7.5180-02 
7.5019-02 
7.7646-02 

7.9520-02 
-2.4332-03 
8.3530-02 
8.6744-02 

805 
VFV-B 

6.8918-01 
6.7316-01 
7.1385-01 
7.0556-01 
6.8901 -01 

6.6334-01 
6.5455-01 
6.4485-01 
6.3104-01 
6.3576-01 

6.3502-01 
-1 a 8448-02 
6.2394-01 
6.3844-01 

807 
W E L - B  

1.4648+02 
1.4307+02 
1.5172+02 
1.4996i-02 
1.4644i-02 

1.4099+02 
1.3912+02 
1.3706+02 

1.351 2+02 
1.3412+02 

1.3497-1-02 
-3.9209+00 
1.3261+02 
1.3569+02 

-108- 

808 
QUALB 

4.0620-01 
4.01 79-01 
4.3969-01 
4.3207-01 
4.5532-01 

4.7852-01 
4.9351-01 
5.2450-01 
5.3860-01 
5.5663-01 

5.7817-01 
-1.4243+01 
5.9661-01 
5.9215-01 

81 6 
DTSTAT 

1.1926+00 
1.1378+00 
1.2795+00 
1.2500+00 
1.1920+00 

1.1049+00 
1.0758+00 
1.0441 +00 
9.9988-01 
1.0149+00 

1.0125+00 
8.5453-04 
9.7749-01 
1.0235+00 
7.01 18-02 

1.1487-02 
7.6506-05 
9.8109-04 
3.5785-01 
2.1872-02 

1.9349-02 
9.1351-03 
4.4503-03 
2.8485-02 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 



I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
8 
I 
I 
1 
i 
I 
I 
I 

300 K'rl RESULTSI H3 T U B E  WlTH HELICAL INSERT 

9L7 820 825 826 027 a28 
T S A T K  PSATQ VHEAD DPH-G om-sr D TO- SC 

1 Lmb596+03 4m3425t-31 3-9302-01 1-0560+01 2,3703+00 6-3986+61 
2 Lm6037+33 4-0164+31 3-8060-31 1-0929+01 2or(.5?3+00 6-466?+01 
3 L.6723+03 4-9735+Lll 6-4192-01 1-0835+01 2,7?2O+OO 6-6026+01 
4 1-6856+03 5-2814+31 4-5215-01 1.1403+01 2-3161+00 6-7644+01 
5 1-6936+03 5.4724+31 4-4289-01 1-1150+01 2,0567+00 6,6890+01 

11 1~.7443+03 6*9194+31 4-6082-01 lo1641+OL 2,5918-01 6-9935+01 
12 1o?fI2+O3 7-3221+31 4-0952-04 7m2018+01 1-7930+00 6-9092+01 
13 1 - 7 7 4 9 + 0 3  7-4114+51 4-7561-01  1-1938+01 5-8454-01 7-0462+01 
14 1-?796+03 
15 L-L387*03 

16 1-$709*03 

21 l.i966+03 
22 lm189R+O3 
23 1-6627+03 
24 1-8602+03 

7-5234+31 5,0539-01 1.2250+01 6-1450-0L 
2 - 9 9 6 5 + 3 3  1-8335-03 

-109- 



-110 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
i 
I 
I 
I 
1 
1 
I 
1 
I 
c 
I 
I 
I 
I 
I 
I 
1 

8 4 7  

2 1  2 * 3 2 1 4 + 0 3  2- kO30+33 
22 2 - 3 0 4 3 + 0 0  2 . 4 3 2 9 + 3 3  
2 3  2 -11727+00  2.3853+33 
2 4  2,5692+03 1.0722+33 

8 5 4  
IHL-2 

856 
T B 1 - i  

-111- 



I 
3 0 0  KW R E S U L T S ,  MO TUBE WITH HELICAt INSERT 

860 
T B I - 4  

5634+03 
6669+03 
5753+03 
6885+03 
6951+03 

7076+03 
7191+03 
7283+03 
i315+03 
7384+03 

7453+03 

I:;:::; 
7642+03 
9816+03 

1 2 4 8 + 0 3  

639+03 i 614+03 
g287+03 

1816+03 

4748+03 
8382+03 

538+03  

i622+03 

862 
Tt3I-5 

1.6687+03 
1.6731+0 3 
1.6819+33 
106946+0 3 
1.7012+03 

1.7145+33 
1.7274+33 
1.7361+O3 

1. 74S8+33 
1.7398+33 

l07S41+03 
2.1970+03 
1.7720+0 3 
1.7738+03 
1-1041+03 

1*1479+33 
1.1756+33 

1.1825+33 
1.2308+33 

1 1860+O3 

1 203S+P3 
1 1834+3 3 
1 48 10433 
1-8484+03 

8 64 
TBI-6 

1.6709+03 
1 .6?48+03 
1.6836+03 

1.7039+03 
1-6968+03 

1-7 17 3+0 3 
1.7292+03 

1 742 1+03 
1 738O+O3 

1 748 1+03 

1.7564+03 
2*1970+03 
1*7733+03 
1*7764+03 
1 1194+03 

1 160 1+03 
1,1856+03 
1 1948+03 
1.1922+03 
1-2308+03 

1o2107+03 
1 1922+03 
1 48 32+0 3 
1 847 ++O 3 

866 
TBI-7 

1-6388+03 
1.6429+03 
1o6526+03 
1-6652+03 
1*6722+03 

1 6858 +03 
1.6968+03 
1-7067+03 
f07099+03 
1*7173+03 

1.7260 *03 
2.1970+03 
1.7421+03 

1,1378+03 

1.1748+03 
1- 1975+03 
1,2056+03 
1.2014+03 
1.2308+03 

1,2182+03 
1.2031+03 
1,4854+03 
1 8369+03 

1*7444+03 

-112- 

868 870 
I 

5.2384+02 
5.2560+02 
5,2780+02 
5,3088+02 
5 -  3308+O2 

5*3396+02 
5.3792+02 

5.4540+02 
5.4804+02 

5m5112+02 
2- 1970+03 
50 5640+02 
5 -  5904+02 
4-7016+02 

4*6532+02 
40 6752+02 
4.6972+02 
4 7 2 36+02 
4.3628+02 

4-45!52+02 
40 5080+02 
50 3308+02 
7.22 82+ 02 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
8 
1 
I 
I 
I 
I 
I 
I 

-113- 



300 YW RESULTS, MO TUBE WITH H E L I C A L  I N S E R T  

885 9 88 891 89 3 895 897 
VCSOTA V C O P  DPVC HCSDT HC SOT H C i A 3  

1 lob6C4+03 4.7561931 8.3529-01 1o3833+03 1o3850+03 9.2972+01 
2 1.6641+03 4.8233+31 1-0454+00 1o3933+03 1-3933+03 9-3082+01 
3 l.h733+03 4.9917+31 807695-01 1=391rl+Q3 1-3996+03 9.2708+01 
4 1.6878+03 5.3336+31 907321-01 1.4263+03 1-4270+03 9.3324+01 
5 1.+956+03 5.5199+01 1o0048+00 1*4383+03 1o4396+03 9.2818+01 

6 1.7099+03 5,8610+01 1-1833+00 1,4559+03 1.4584+03 9.3368+01 
7 1.7224+03 6o1593+31 lo0301+00 1.4766+03 1-4776+03 9.4842+01 
8 1-7344+03 6.4450+31 8-0891-01 1o4878+03 1.4906+03 906162+01 
9 1.7396+93 b.S684+0l 8-3334-01 1.4961+03 1.4968+03 9,6206+01 

10 1.7471+03 6o7488+31 1.0801+00 1.5064+03 1.5078+03 9.7196+51 

11 1.7561+03 6.9618+01 808946-01 1*5186+03 1.5198+03 907504+01 
12 1*7713+03 7.3263+31 1.0887+00 1o5407+03 1.5414+03 1-4503+03 
13 1.7767+03 7,4528431 1.0927+00 1o5508+03 1.5511+03 1o0036+02 
14 1.7818+03 7.’5749*31 1.0676+00 1.5622+03 loS630+03 lo0116+02 
15 9.9713+01 1.5000-31 2.8497+00 909713+01 1.9367+03 8=9914+CL 

16 1.+630+03 3.5728+03 1.4776-01 1o0101+03 1.0099+03 8.2522+01 
17 1*$775+03 3-9202+00 1.8670-01 1.0190+03 1-0181+83 7-3744+01 
18 l.i803+03 3.3947+33 1.9832-01 1.0200+03 1.0207+03 701456+01 
A9 l=i689+03 3-7147+30 1.5329-01 1.0111+03 1.0099+03 6-6154+01 
20 1.139?3+03 3.0219+33 8.1110-01 9.4685+02 9.4631+02 9-8076+01 

21 1.1839+03 4.0889+03 2,8397-01 909950+02 909696+02 906206t.01 
22 1-1829+03 4-0599+00 2.5660-01 1-0266+03 lo0250+03 905568+01 
23 1-4425+03 1o8080+31 1.2192+00 1.4349+03 1.4362+03 1.0373+03 
24 1.8569+03 9o7659+3L 1.5285+00 1.7616+03 1.7584+03 1.2397+02 
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300 KW RESULTS,  MD TUBE W I T H  H E L I C A L  INSERT 

I c 

2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
1 2  
13 
14 
15 

16  
L ?  
18 
1 ‘3 
2U 

21 
22 
2 3  
24 

913 915 917 w 9HA65 3HAS3 

9 ,9286+02  
5,0081+03 
1.0144+03 
8.0178+03 
11.0226+03 

100313+03 
102819+03 
10348 3+03 
1oO507+03 
3.5358+02 

3.6Ofi7+O2 

3 , 4 9  % 6 + O Z  
4.5416+02 

3 042 54+ 0 2 
6 08 1 6 + O  2 

4olS’*.6+02 
3.7685+32 
1 0 3982+33  
1 0050b+03 _ -  

1 e 1051*03 
1- 1O61+O3 
l o  1306+03 
1.1375+03 
1.1429+03 

101690+03 

1.1933+03 
1.1960+03 

lo1885+03 

1 206O+O3 

1 2197+O3 
7.3471+02 

1.2500+03 
4.8791+02 

4.9372+02 
4.8890+02 
4.9058+02 

7,9392+02 

1 2401 + O 3  

4.8037+02 

5,4153+02 
5o1513+02 
1.4129+03 
1 . 44 13 +03 
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1 1998+03 
1. 2231+03 
1 2 374903 
1-2412+03 
1- 2460+O3 

1.2569+03 
90 4 P55+02 
1 o2781*03 
1 e 2809903 
4.3643+02 

Lb 4708+02 

4,4086*02 

7,2k94+02 

5 .  1005+02 

1-3914+03 
406453t02 

1-2851+03 I 

4- 4358+02 

40 3335+02 
i I 

! 
I 

1 

I 
i 
I 
I 

1 
1 
1 
I 
1 
I 
1 
I 
I 
1 
1 
I 
1 
I 
1 
I 



I 
I 
It 
1 
1 
I 
1 
I 
1 
I 
i 
I 
I 
It 
1 
i 
I 
1 
I 

300 KW RESULTS* HO TUBE WITH HELICAL I N S E R T  

923 925 9 27 931 
9HA69 3H481 9HA81 9HA93 

1 1-2108+03 1-2919+33 1-2410+03 1-2497+03 
2 1-2075+03 1-2950+33 1-2382+03 1.2503+03 
3 1-2164+03 1-3188+03 1*2521+03 1-2640+03 
4 1-2430+03 1*3348+03 1-2891+03 1-2979+03 
5 1*2500+03 1-3444+33 1*2961+03 1-3067+03 

6 1-2705+03 1-3691+03 1-3152+03 1-3228+03 
7 1-2928+03 1-3963+33 1-3442+03 1-3495+03 
8 1-3154+03 1-4005+03 1-3664+03 1-3672+03 
9 1*3213+03 1-4060+03 103?4O+O3 1-3767+03 

10 1-3277+03 1.4150+03 1-3821+03 1-3874+03 

11 1-3389+03 1-4329+;)3 1-3959+03 1-4014+03 
12 9-0639+02 1- 1535+1)3 4-0417+02 1-1884+03 
13 1-3691+03 1*4639+03 1-4287+03 1-4348+03 
14 1-3699+03 1-4717+03 1-4339+03 1-4444+03 
15 500111+02 6-2067+32 5-6667+02 .600363+02 

16 5-$396+02 6-3327+32 5-8040+02 6-1856+02 
17 5-1090+02 6-2993+32 507778+02 6-1594+02 
1 8  5-b818+02 6-3237+92 5-7638+02 6,1498+02 
19 5-006?+02 6-2155+02 5-6755+02 6-0573+02 
20 7-?400+02 8-8480+02 8*1408+02 8-4356+02 

2 1  5-7649+02 7-0109+02 6-3709+02 6-7631+02 
22 5-3097+02 6-5393+02 5-9810+02 6-3690+02 
23 1-4024+03 1.3991+03 1-4024+03 1-3843+03 
24 1-3943+03 1-6584+03 1-4818+03 1-5539+03 
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933 935 
3HA93 

1-3051+03 
i 1-3082+03 

1o3272+03 ' 1-3519+03 
1 1*3611+03 

~ 1-3791+03 
1 

~ 1=4056+03 1 1-4123+03 
I 1-4201+03 
I 1-4312+03 
1 ! 1.4483+03 

1-2351+03 
1- 4?88+03 
1 49 11+03 
6-7367+02 

6-8803+02 
6- 8931+02 
6,8797+02 
60?955+02 
9- 0412+02 

7- 5 12 3* 02 
7,0925+02 
1 - 4 1  50+03 
1 6888+ 03 



300 KW RESULTS, HO TUBE MITH HELICAL XNSERT 

& 

2 
3 

5 
4 1  

6 1  
7 
8 
9 1  
10 

11 
12  
13 
14 
1 5  

16 
17 
1 9  
19 
20 

2 1  
22 
23 
24 . 

9H41OS 3MA117 W A  11 7 HCOSTCI 
’ 3 t .  

1 ’  1-2752+03 1.3270+03 le2929603 1.2305+03 
I I 1.2783+03 1o3310+03 1-2972+03 1.2290+(33 

t o  2 8 ~ 0 3  
li . 3223+ 03 
1.3303+03 

1.3454+03 
1.3689403 

I 1.3832*03 
! 1.3916+03 I 1.4024k03 
I 

1 416690 3 1 1.3875t03 1 t04467+03 
lm4C576+O3 I 604305+02 

I 

1 5.6788*02 
i 6oh202+02 

trobL50+02 
h 5 1 7 9+02 
8 0 65 :e I : +  0 2 

7 . 2 1 It: 3* 0 2 
5 . d200.02 
1 3649+0 3 
1,60619 03 

1 3460+03 
l o  3704+03 
l e  3821+03 

lo3987+03 
1 e 4201 +03 
1. 4284+03 
l o  4368 +03 
1 04493+03 

1. 4641 +O 3 
1-2936+03 
1 694?+03 
1. 5052+O3 
7.52 37 +O 2 

7*6944+02 
7.7298+02 
70 7246+02 
?o6275+02 
9.1155+02 

8,1985+02 
7 * 9 0 2 6 + 0 2  
1.3§35+03 
1o6976+03 
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lo3081403 
1-3392+03 
1.3479+03 

1 3641 +03 
1.3854+03 
1 o3976+03 
1 o 407 3+0 3 
1.4167+03 

1.4315+03 
8o4972+02 
1*4612+03 
1 04713+03 
1 8958+0 3 

2.1298+03 
2*0129+03 
2 0000+03 
2 0 19‘?0+03 
to3396+03 

1.7828+03 
2.1970+03 

lo635O+03 
2e0242+03 

lo2468C03 
1. 2676+03 
1*2793+03 

1o3010+03 
Lo3250+03 
1 3323+O3 
1.3398+03 
1*3510+03  

1.3643tO3 
1.3823+03 
1.3874+03 
1.3955+33 
3.6547+ 02 

3. 7084+02 
3,6426402 
3,6234t02 
3. 535a+oit 
7 62 12+02 

4.4757+02 
3.9445+02 
1.4291+03 
1.5434+03 

I 
I 
I 



300 KW RESULTS* HO TUBE HlTh HELICAL I N S E R T  

95 3 961 955 97 1 972 975 
HCOSTD MF A QA QKL-HC QCOpiO H f  V-HC 

1 1-2326+93 1-3886-01 4-3030+01 8-6654+00 3-4365+01 4-3913-02 
2 1-2348+03 1-3971-61 4-3426+01 8-5344+00 3-4892+01 4,4636-02 
3 1-2578+03 1-3976-31 4-4025+01  8-6665+00 3-5358+01 4-5360-02 
4 1-2831+33 1-3769-31 4-4240+01 8-7483+00 3-5492+01 4-5759-02 
5 1-2926+03 1-3670-01 4-4357+01 8-2082+00 3-6149+01 4-6733-02 

6 1-3182+03 103519-31 4-4469+01 7o8281+00 3,6641+01 4-7606-02 
7 1-3402+03 1-3296-01 4-6469+01 7-6425.+00 3-6826+01 4-8057-02 
8 1-3499+03 1-3481-01 4-5340+01 7-3588+00 3o7981+01 4-9774-02 
9 1-3605+03 1-3338-31 4*5160+01 7-1029+00 3-8058+01 4-9965-02 

10 1-3746+03 1.3538-31 4-6337+01 7-0397+00 3-9298+01 5-1732-02 

11 1-3912+03 1-3452-31 4-6612+01 6*8697+00 3-9743+01 5,2484-02 
1 2  1*3642+03 704891-02 -1-7477*00 8-3393-03 -1-7560+00 -2-3317-03 
13 1m4181+03 1-3489-31 
14 1-4299+03 1,3380-01 
15 6-5311+02 4.1080-31 

16 6-6948+02 4-1161-31 
1 7  6.7038+02 4-1655-01 
18 6-6942+02 4-1785-01 
19 6-6059+02 4,1761-31 
20 8-9320+02 6-0371-32 

4-7822+01 6-7140+00 
4,7775+01 6-8333+00 
6-5516+01 -300391+02 

5,7847+01 6-1863+01 
6-9718+01 6,4655+01 
7,0020+01 6.4677+01 
6,9276+01 6.3927+01 
1.2231+0 1 1-2556+01 

4- 1108+01 5-4688-02 
4 - 094 1+0 1 

21 7-3317+02 3-0210-91 5*3348+01 4-6216+01 
22 6-9341+02 4-1191-01 6,9474+01 6-1545+01 
23 1-4260+03 0 -  0 -  2-6646+00 
24 fm?149+03 6-6666-32 2e7139+31 3-4633+01. 

-119- 



300 KW RESULTS, MO TUBE WITH H E L I C A L  I N S E R T  

376 977 980 98 1 989 9 92 
QUALHC VFV-HC V V E L V C  V V E L H C  LMDTHC uo iic 

1 2013544-01 408511-Of 4o6690+OL 1o1761+OL 4o5240+02 4o7733+01 
2 2,8946-01 408633-01 4o6807+01 1o1791+01 4o6332+02 4o7037+01 
3 2.9400-01 407779-31 4o5985+01 Lo1584+01 4o4592+02 4o9546+01 
4 2,8155-01 405829-01 4o4108+01 L o L 1 1 1 + 0 1  4-5606+02 4o8681+01 
5 300208-01 405591-01 4,3880*01 LolOS3+01 4*5894+02 4o8504+01 

6 30 j947-01 404176-01 4o2518+01 loO710+01 4o6518+02 4o7973+01 
7 3oe194-01 402711-01 401108+0€ 1o0355+01 4-6466+02 4o8027+01 
8 30+725-01 402516-01 4-0920+01 1.0308+0k 4o7471+02 4o7931+Ql 
9 3.5873-01 401975-01 4o0400+01 1-0177+01 4-7327+02 4o7887+01 

10 307085-01 402435-31 4o0842+01 1o0288+01 4o7141+02 4o9328+01 

11 3.8160-01 4-1804-01 4.0235+01 loO135+01 4o6745+02 5o0042+01 
12 -1o3649+01 -1.7669-32 -1o7005+00 -402836-01 3o1424*02 -2o7910+00 
13 3.9060-01 4oOf52-31 3o9223+01 9o8801+00 4o7402+02 5o0628+01 
14 2,7250-01 4oOO21-01 .3o8518+01 ,9+7026+00 4o7744+02 5o0216+01 __ 
1 5  ' h,5468+01 5,0221+02 

16 
17 ~ 

1'3 ' 
1 1  
20 

50 5333+02 60 1533+G1 
1 5,6457+02 60 1972+G1 

5,6798+02 601866+Gl 
5oG523+02 6o1506+01 
c7* L'i t4+02 20 1771+O1 

2 1  5oOOZZ+O2 5.3520+01 
22 5o5333+02 6o301;9+01. 
Lr 3 3o4347+02 0 .  
24 5o0081+02 2.7195+01 . -  - 
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300 KW RESULTS*  H3 TUBE WITH H E L I C A L  INSERT 

9 3 4  995  
BOP-17 DPB-17 

1 4,3541+01 3-1552+aO 
2 4 ,+392+01  6 ,2290+00  
3 4 ,6145+01 6 ,3520+00  
4 4 ,8432+01  6 ,6981+00  
5 4 * 9 7 1 0 + 0 1  7 .0?08+30 

6 5,287LtO: 4o8563*33  
7 5*5494+01 h,8142+30 
8 5a7841+01 6 * 8 3 7 6 + 3 0  
9 5 ,8609+01 7.0717+00 

LO 6*0364+OL 7 * 0 2 5 8 + 0 0  
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